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1105858 

971015 

1120164 

1120165 

1120166 

1149046 

1149047 

II 49048 

1147635 

1147636 

1147638 


Mtrrosca! .Migrated to ntcowod it ■ a mini- 
mum of tugrsm and a maximum of tw > 

grama rrcii-o . ■ manufactured by the Tlen-plng 
lr •! t rumen' Plan , Shanghai. 

81 mm horiconta tul Iy-automat ic centrifugal 
scj«rator manufactured by the Fan-yung Machinery 
and Equipment Plant, Kuang-chou. Thi* sepera- 
tor, which is vital to the operation of 
nitrogenous fertiliser plants, Is capable of 
producing 4-5 tons of nitrogenous fertiliser 
pc ! hour , 

Cl eking on sedimentation condition of alumi- 
num alloy through an electron microscope with 
magnification power of '00,000 at the Harbin 
Industrial University. This microscope was 
built jointly by this university and the 
Shanghai Optical Instrument Plant. 

Experiment in the Aut cmat ion Section, China 
University of Science and Technology, 

Pel-ching. 

Experiment in the Electrical Engineering Lab., 
Chlng-hua University, Pel-ching. 

High voltage electric laboratory of the 

Central China Industrie College, Wu-han. > 

Va:uum-type electron bombardment furnace 
ma iu£actured by Chin-chou Electric Furnace 
Flint. Furnace Is capable of smelting diffl- 
cu ! t-to-mel t metals. 19t6. 

Microscope for inspecting high precision 
measuring instruments manufactured by Chin- 
chou Optical Machinery Plant, 1966. 

Testing radio sets at the HsiLn-sheug 
Precision Instrument Plant, Chin-chou. 1966. 

In pecting Mei-to model 28A 8-transistor 
radio at the Shang-hai Padlo Equipment 
Plant No. 3. 

Packaging television sets at the Tien-ching 
Radio Plant 712. 

Industrial television installed at the chuck 
ro ling mill of An-shan Iron and Steel Plant. 

19f> 6. 

Electronic automatic voltmeter manufactured 
by the Shang-hai Geological Instrument Plant. 
Measures differences in potential of DC mater# 
used in geological studies. 1966. 

Stone density meter manufactured by Pel-chiag > .By 
Geological Instrument Factory. Measures the f 

humidity, and density of rock* vhic do not 
dissolve in water. 1966, 

Bai k.3 crystalloid oscillation converter 
used in the study of sea-floor earthquakes 
and prospecting, 'lonvartar changes oscillator* 
movement into eluctric energy. 
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FarthqudM oscillation converter. Converts 
movMMtti of earth'* surface Into aUctrieity 
by meottnirf radio actl/ity and refraction. 

Instrument used to measure absolute age of 
granite In Department of Geology, Nan -chtng 

University. 1966. 

Precision scales with minimum sensitivity of 

1 millionth gram end maximum sensitivity of 

2 grams manufactured by the Shang-hai Scale* 
Instrument Plsnt. 1966. 

WT 2B precision scales with meximum capacity 
of 20 grams, minimum reading value of 0,01 w$t 
manufactured by the Pel-chlng Optical Instru- 
ment Plant. 1966. 

Model GT 2A precision scale with maximum 
scale load of 200 gram, minimum reading value 
of 0.1 mg. manufactured by the Pei-ching 
Optical Instrument Plant. 

T4125Z optical jig boring machine manufactured 
by Chekiang University shown at China Export 
Machines and Instruments show In Hong Kong. 
Tolerance of 0.004nm approaches the internation- 
al standard. 

High precision gear grinder test manufactured 
by the Shang-hal Chi-chuang Machine Tool 
Plant. Capable of grinding gears up to the 
1.6m diameter. 1966. 

Electron bombardment furnace produced by the 
Shang-hfii Electron Furnace Plant. Purnace 
is used for refining high fusion rare metals 
such as tungsten and molybdenum of high 
purity rate. 
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Itemu mmcm » wuomm 

One-tee mill loath of on* 

Iwwtly China has bssn Whirring , 
preeislon loaltf, which ars thus far manufactory 

«f tha world. The aoat noteworthy one among 

■mall-quantity heat scales, whose production, in a ”***'_ 

ttaia year at the Shenyang City Olaaa Laboratory. It i* 

S«S^WL0h h- . atadm ^‘S.’SSTut^.t.rr of 

r jsrsu^’ytsa: = r ssx «... 

Ubo-tor, «... "*UU~« — ■ “. tl0 „ 

otto «Mo tl» oonditlon of vaou« «*V°r of *1* ihojt. oooh ■ .art !• 

or+MMiv email and ie difficult to neaeure without the ne-ip 01 " ‘v' 

*The precision email-quantity ecalea hitherto produced 

b^SlSi wTSSTi JnL5T-«.ttlvlty of on.-alllloath of 000 5™»- 

Although this balance was so elaborate as to weigh won t. P *<-« 
fiber or an ink spot on a piece of paper, it waa unah 

* ltl *The d ^alleot* weight used for tha newly-produced quart* email -quantity 
heat balance, which haa a minimum aeneitivity of one- ten millionth of one 
«ram weighs 0.01 ag. and is finer than human down 5 and during the °P® ra ~ 
tion' it^oould be blfwn away unless the operator etope his breath. This 
balance is composed of three parte, namely, wacuum, heat, anu bulonce. 

The parts of thebalance are set in the vacuum system. «e f*SiS^ha?» 
high temperature and corrosion, and are made of quartz ;<l«s* ■: n1 - * 

V0 ry small factor of erponsion. Tha balance can measure netalor high 
temperature teat material which is heated to 1.000 degrees 
and the sensitivity and accuracy of the balance are net at all affects 
even by carbondicarf.de or steam. 

One-millionth of one Gram Precision Scales 
Produced by the Peking Optioal Instrument Manufactory 


No. 7 ; . . T ul> 1-, . 196C 


Although the above points out an epochmaking achievement in the 
*cent meter industry in China, the pre -ieion amall-quuntity scale.* with 

iinimum sensitivity of one-millionth of on# gram are proceed at the 

•eking Optioal Instrument Manufactory and the Shanghai Soules Manui actory. 

According to the Jenmln Chipao of January 24. 1966. *he Peking Optical 
Cnotruaent Manufaotory succeeded prior to this sarin g (January „he lunar 
salendar) [eio] in the tost production of high-precision oalanee whiai has 
i maximum weighing capacity of 20 grams. According to t: iw t. tire 
production of this hi.;h-preoision b t , . ■ . i to us uore.oie 

pnly after the ideological struggle of -• , X , , . " uV 

burden of revolution and achieve a hl,;h -.a. ;i a- a- * * ■' •* 
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Preolmlon Instruments 

PTMent^tsat^d ^ atior1 * 1 Met * r 0u «*»n requested this factory to 
* variety Of ODtSS^ ° * h f Sh " pr ‘' oifllon ■«*!«•• Thon there wore 

•boutlS B °“ flupportel the request; some vur, skeptical 

MuoiFoSTS i ?!?" ^ that such a high-precision balance wan 
not eaulnS ^ i 00untrie8 of the world and that their factory was 
othe™ nece8aar y “eans to produce such scales. u,u atill 

re^ch"dTSel^ B ^ a L the l procioion hitherto product m Cniaa 

should be achieved itrob^Itln?' ‘f ldard . and a hlyli teehnolo.-lcol ota.i.Utrl 

2d thTSSrit t BOV8a * nt t0 8tu ^ the thought of Kao Tue-iur’ \,a S la^Sei 

Ssiot e ba B rL r : i°;“ to produce thiu v"- 

ur-to-da+« 0*^- 7 generated . Thus the icey orujineors be i > review ■■•o 
the te8t pro i action of precision ro.lJ u'- 

S jlrlSv - nakl ^, t ^ e b68t U8 ° «* the valuable result:: ,,f ^Z-Crr- .l 
. / ral * y °oeeded in designing a blueprint for tho h< - i ' 

S: rf*r: r ” port, '‘ “■ ■»'* J»v r . . 

hi;' -nr “ production of all the 400-odd parts a-, — . to 

" 1 n “ l0 « ln approximately lialf a year. 

One-mi Hioat) f one Gran Scales Produced by tho 
Shanghai seal. Manufactory 

Aocording to a telegram dispatcho! 0y the New Chinn „ 

from Shanghai on October 17 1 age *u 0 China t tfewu j Agency 

eucoeedeTin producing a pLJeioA ^niT^h^? 8 also 

™““ y . or - ~ 'J'£7Z£?£Xm 

*- is 1 - , Ji 25 i 5 S^irs:sKs :r b °: a “ n " 
-J 

a variation of wai^t « ' U 13 abla to “ease even so alight 

sequently, the balance i* keSttaV* 2° temperilt,ira w. Con- 
eeparator attached outside P Bo 2 ? h controlled-temperuture room with a 

weights to be & used ^e c^ied in “t*?* 1 ! J° b ° wi « had th« 
pan of the eoalea. The vimim.. » through two windows" by the revolving 

trolled completely from the outside olo8 ® d 80(1 the “vitch is con- 

a national meter certification ...a Precision balance la used by 
weight; apart from this it la n» ° rity { or thc “easurement of standard 
room, of m^h r r M H y f ° r th& la ^™torie. and test 

schools when they measure the “ i°^; t ^ V0r8itlea ’ anJ P ro fes 8 ional 

®anufactured n ^*1960*i e ^^^f!^f5T w !* lph produoed this balance also 
one -two hundred thouear-. th of*one whlch w * a of weighing 

^ ~ jscsssl? b. 

*P. 72, July 15, 1966 


V r:;- 



* Preclsle* Instrument# 

mmA kliadmlia ax* need for the beam of a precision balance, but tha engin- 
eers of «ha faotory have Bade tha baa a using » *>*• ** U r - 43 • 

■atarlal la aald to ba relatively light and to hava a high da«*«a of *a«B- 
anloal proof, and tha affaat of baat upon thla aatarla]. to ba rolatlvaiy 
email. Tha aanufaetura haa a margin of error of about one graduation l 
■llllonth of one gran), and this Index la a oonaldarably advanced one even 
by international standard#. , .. 

In tha oouree of tha teat production, both the engineer# and the worker# 
Bade great effort# to overocwe the difficulties associated with revieionai 
test. ®ia test, of course, oust be oonduoted in a controlled— temperature 
room, whose temperature Bust be fairly hi h. Since there was no tonperature- 
oontrol facility in tha factory, they built a simple ouoh facility through 
their own efforts. As a result of their experiments, they also diecovereu 
a comprehensive method of testing a precision small-quantity eoaleis, and 
thus prepared tha neoessary condition fcr the formal production ox this 
manufacture henceforth. 

Shanghai Liming Scales Manufactory and ,'3henyang 
Telco Scales Manufactory 

Among other faotorlsa which have been promoting the production of high 
precision scales are Shanghai Linung Soules Manufactory and Shenyang Telco 
Scales Manufactory . 

Early last year the Shanghai Linung Soales Manufactory manufactured 
three kinds of high precision standard scales with a largo weighing capacity , 
each having a load capacity of 1 kg, 5 kg, and 20 kg. These standard scalse 
are the precision gauges neoessary for the mining indue try, scientific 
research organisations, and the laboratories of universities and profes- 
sional schools i their respective graduation units are 0.5 tag, 2.5 mg. and 
10 mg; and each of them has the precision of one— two millionth of ite full 
scale. For example, when a 1 kg material ia weighed by the 1 kg scales, 
even the additional weight of 1.6 cm-1* ig hair is immediately indicate 1 on 
the scales. 

It ia the Teko Scales Manufactory of the Shenyang City which succeeded 
in producing China's first second-class 5 kg balance and first-clacs 1 kg 
balance, having been enlightened by Shanghai Linung Scales Manufactory 
which ie a sister factory of the former. Although the Shenvung factory is 
one of the factories in China which started to produce scales relatively 
early, it could, until 1 $ J 65 , produce only fifth-class scaler of compara- 
tively low accuracy. Hence early last year, on the occasion of reviewing 
the performance of the factory, various questions wore raised and unaware 
were sought on its inability to produce high-precision scales above the 
fourth class. 

Traditionally, the scales produce! by this factory were an imitation 
of foreign productB; and because of their complicated structure, much 
material was waeted and not only wae the coat of production high, but also 
the quality of the products was relatively inferior. Within the laei fow 
years , the factory carried out a number of is:prove»ontc , yet was unable 
to a,, n el ft can f : • : ok through - doro thou'd.' 1 thax it was no 

;k. v uly IS 1 "'6 
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mistake to imitate foreigner. b « 0 *“ 8e lull young, 

experience. In matin B !IlSbU facilities. Against 

inexperienoed, and lacked in expertise ana Chinoaa Communist 

auoh spiritual .tat., however, ^ *“ to £ SJy .Sold loam the 
Party organised the employees of the fa °* or3r 1 4 k„ ratine- their thought, 

relevant writing, of Chairmn Mao, and ^ . 1 S S. th h a single 

and elevating their recognition. it euoceeded in p^duoing^vitn^ 
leap a fourth-ol.es 5 kg balance. Then some le « t ld . ln their 

management who were satisfied at this result, took a strong prxu 

how*v«r, . coup of th. "uhlon "f “* j“”" ”,£! 
lwdlns o.nb.ro of iwmo-econt headed by th. v ^®* shanrhai Llmlne 
Chang Chung-Pu , technicians, and laborers vi .. ornnyajicj 

ZSU Manufactory , which had been a 

Toko Scale. Manufactory, for an observational t hird-clLe 

prised at learning that the Shanghai factory vasproduoi.igthirdc.a 
5 kg scalee. Upon returning to their factory, they rallied all M igo 
in order to produce eecond and first-class scales y l«pin^ J ' 
riers of producing third-claae scales, and commend the 
test-production activities for seoond-clase 5 ^ aid 

scales, organising a small team of the -union of tie three to r the ■ .set 
production of new mwufactures. Owing to the hence ^iticn of tie^ 
employees to overtake and bypass the advanced P la *J B ^ven t ' e ,, e em- 

underetanding of the significance of catching up at a bour.l - • 

ing’v inaolvable problems confronted in the course of engineer! *g 

pSoS JS. .Lately .olv.,1 ul th, t— kind, of Mch-pr,,t.lon .“.i.., 

•hich until ttm China had ti.v.r been able to dj ^Lu-treat 
urgently needed for eoientific research organization, and the departs: -ns 
of weights and measures, were produced in only three months . 
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A prsei* h f ill-quantity balance manufactured by the Shanghai So*](u 
Instrument *.anui_3 >ry with a minimum sensitivity of ono-mill ionth of a 
graa and a maximum load capacity of two ^ uimu 
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Precision balance, Model GT2A produced by the Peking Optica; luHtrw.e .t 
Manufactory. It h&e a maximum acile load of 200 g. atvi a minimum reading 

value of 0.1 mg. 
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-w-VA'S PROSPECTING TECHNOLOGY AND F ACUITIES 


Sourcet Chugoku Sangyo Shashln Tsuahin (Photos and Features on Chinese 
Industry), published by the Asia Nows Service, Tokyo, No. 71. 1 July 
1966, pages 1-6. 


Advances in Aerial Surveying . 

It is well known that China is a country of vast site, varied 
geography and topography, and a complex variety of minerals and geo- 
logical conditions. Since the liberation, geological investigation 
has continued on a large scale, and prospecting methods and techniques 
based on geophysics and geochemistry have now been generally adopted. 
Systematic aerial magnetic measurements have been carried out over the 
entire country in order to obtain basic geophysical data. 

Significant aerial prospecting activity began in 1953 and al- 
ready measurements have been made of five million square kilometers, 
or almost half the area of China. Although China was reputedly poor in 
petroleum, with the discovery of the Ta-eh'ing oil field:3 through aerial 
prospecting methods, China became self-sufficient at one swoop. Since 
aerial prospecting is done with magnetic measurements, radioactivity 
measurements and other geophysical exploration methods from aircraft, 
underground ores are prospected for with very sensitive measuring instru- 
ments. Compared to ground prospecting, aerial prospecting has many ad- 
vantages, and it goes without saying that rerial prospecting ha.-; demon- 
strated great effectiveness in mountainous ar.d desert areas where ground 
prospecting is bent with difficulties. Cot ; uoring the small expense, 
the efficiency of aerial prospecting is very high, and requires little 
time. That is because it is possible to ascertain easily the ore dis- 
tribution ever a broad area and provide an over-all basis for planned 
exploitation. The amount of measurement work done in one year by one 
aircraft is equivalent to the total of that of thirty ground measure- 
ment teams. 

- 1 - 
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ktiMr th« hilliirtll of tho Stfcod Fivo-Yoar Woo i» *95®. b*f au ** 

of tho rlM la aoUoola l i nr» > on tho or ? Lt’S^yw*' 

pt ooMotiox strcncth boo bom oxpandod. On tbo ovidono* o* oovoroi 
rooords, tho tocbnologiool lovol boo also ,K$M< qplto o bit. I» ordor to 
rapidly discovor underground oroa, ooriol »oo torment porornmol. *ro di- 
vided in two groups, on* ir. tho air and ore on tho ground. 
pootod situation is diooovorod by aerial measuremonto, it io innociatoly 
investigated by grornd personnal, and if tho roaulto oro favorablo, geo- 
logical otudies aro made, Uhdor this method, it often takes no more than 
a few months from the beginning of aerial measurements until boring, and 
in the case of me large iron ore deposit, it is said to have token no 
more than two months from the start of aerial measurement to the ascer- 
taining of its value. , ,, 

The greatest problem in aerial exploration is the guiding of -he 
aircraft's flight, but even here remarkable progress has been made in 
these few years. It first, the method of setting up markers on the ground 
was used. This meant laying but a straight line on the ground by theo- 
dolite and putting up a large flag marker every kilometer. Since mea- 
surements are fast in aerial exploration, it was necessary for the peo- 
ple and cars which set up the signals to do so before the flight, which 
meant a loss of manpower and time. It is obvious that this method would 
not adequately answer the needs as aerial exploration came to be used 
more and more. For several years radio-fix and derivational apparatus 
were tested and are now in actual use. The machine could find its own 
position accurately based on radio signals received over any area and 
adjust the course. By using this new technique, measurement results 
and geographical location were more accurately related. The laborious 
work of the ground crews was eliminated, and more rapid ineasuronent was 
made possible. 

Construction of Latest Magnetometer 


Mth the development of geological research activity, a more ac- 
curate measuring device was required for prospecting— particularly for 
aerial magnetic exploration— and China had great success nere also. The 
youn" orofessors of Changchun Geogogical Science Academy' s Physical 
Pro si -ting Devices Laboratory had repeated successes from 5958 to the 
present with aerial core-driven magnetometers, semi-conducting core- 
driven magnetometers, and pimp magnetometers in research ar.d . tests. The 
first two magnetometers are already in production, and the fact that 
tnesc devices have appeared is very noteworthy in that it juts an end to 
the backward situation in China, whe.-e, up to now, high-accuracy magne- 
tometers were imported from abroad. 

The professors and students of the Changchtn Acade; y of Ceolo.-y, 


Department of Physical 

are ma metical? ” -weak 
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the splI^ 0 ? i ^ U i?! 1 8 + WBr0 , enc0l “‘ ter «l i» trial manufacturer but in 
tvnT ln alJ^ ^ are found in the conduction- typewrit 

2Gr%Ms^-srsj^ t 2s*Sr^^ sssr'-JF-^ 1 

factured by the Chinese themselves. ^diStT^S^SoJ? * T^, * 
finaUy^cceeded^^iSnhe^Sr^t! ar inf^ ^ ^ ' 

teams were called upon. ° 0i lUVfcssor s a nd student 

search aldfsl^W of^he^SaT" 3 "I . StUdents ^^cipated in re- 
on the requirenents^fo- Te 2 anH^ 6 ” . and based 

various methods veJe sourht »c* th * Z eneral design of the meter, 

t»„ e .„. ral s, tt" 1 r pi t tira ° f 

nras ^r»o»rr“ ? 

made on these severTnlan, ^! m ° n con P a ^tive studies wore 

electric recording method' emert'ed' 761 ' 0 a *T* lb9r of developnents and the 

nological obSSEf T£t " Sg„. Slg " ifWn<: “ breakthr O’Jeh In Im- 
pacting Instruuents, t: t d? ysical Pros- 

lopnient of mon of talent. At first +We itte P Postered the deve- 
posed of five young professors in tht> rn ■ + + 2 99ien tific group corn- 
average age of leaf than IZty-foZ Weak * »n 

on the Committee is sixteen, all of number of professors 

UHF, high vacuum, infrar^ and ouS Snf«. at ^' nod a ™™d of 
Plate experience in the construction of qUit0 "° n ' 

R»;search on Prospectin g and Geological Facility, 

*bnv« 1 , a „ example of the development of the latent WLl . 
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ImAmmh&I ft* vj&'Vt 'jttfpqcting , bat the leterfc report of fociliti** 
for mount'll ■: «4 So&oSoal inv«*tigatioe watt inolod* th« doobl** 
boon »trtoiPOooit a J tf aWB*r*4 speotrophotomtor tnooosafuUf tested re- ■ 
oentto by tbe MdjKf 9edL*otiflc Instrument Factory. This lnfrarad spec* 
trophotaceter is an axtrssely high precision meter applying the prin- 
ciples of optlost precision mechanics, and electronic engineering , and 
which uses the infrared absorptivity of the material to determine the 
composition and nature of a substance, measure its pur" ty, and make a 
qualitative and quantitative analysis of its elements and compounds. 

This method of analysis is very fast compared to usual chemical analysis 
methods, is very sensitive, and has the strong point of allowing analysis 
to be conducted when the sample is very small and without breaking the 
external form of thf sample. Thus it has broad applications in indus- 
trial and scientific research fields— in petroleum, synthetic rubber 
and textiles, prospecting, pharmacentics, etc. The Peking Scientific 
Instrument Factory, under poor technical conditions and with rough 
facilities, carried on the success of the scientific research of related 
units of the Academy of Sciences of Cnina, and with the assistance of 
more than ten factories it went on to manufacture special facilities 
and instruments, and subsequently suceeded in trial-manufacture of a 
spectrophotometer in only a little over four months’ time. 

Furthermore, the Nanking Earth Measurement Instrument Factory 
is mass-producing oarth measuring instruments, which arc important and 
necessary not only in geological emloration, but also in soil improve- 
ment, water-conservancy construction, etc. At present, the number of 
earth measurement devices supplied by the Nanking Earth Measurement 
Instruments Factory number more than forty, and these can produce re- 
liable data on soil, temperature, humidity, viscosity penetration and 
saturation power, etc. The soil hardness meter recontly successfully 
tested by this factory is simple in construction, small in size and 
only 6.3 kg in total weight. This meter is capable of automatic re- 
cording and is designed for multiple point recording, ’/hen using it, 
by turning the meter handle, a metal drill is put 200 mm into the earth 
and the data on soil hardness are automatically recorded on recording 
paper. Eighty hardness coefficients can be recorded before changing 
the paper. 

Studj.es on the Geological Age of Granite in South China 


Even on the basis of the above fragmentary reports, it can be 
seen that in the decade or so since the liberation prospecting techna- 
logy has made great strides forward ir. China. * a^t. --'eat dis- 
cover:' " ' V -.a 1 Vlhi'~’ " "J ■ hhsr-r- c ' 

advance .. . rose cting activi ty. ' e most ha rac U r: . a. .• •• 

have boon made in research by professors and student a < ~ . - 

versity’s Department of Granite ; -eulogy or. the •• 'dr • p- o 

granite in the South China area. 

Granite is widely distribute 1 in South Chin-, nr i , >. »_• ■ 

in the provinces of the Southeast. It o 'u ie; rough tv .> -sua *t.« o; 
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the total area. Over the past forty years this granite lias generally 
cone to be regarded as having been formed in the geological ago called 
the Yen- ah an period, more than one hundred million years ago. With the 
large-scale advances of measurement and general geological investigations 
since the liberation, the following problems have been frequently en- 
countered, In some granite there is ore and in some granite, there 
is none; in some granite there is one kind of ore and in other ^ranite, 
there is another kind of ore. If all the granite vri 3 formed inline 
same period, why are these differences produced? 

The professors and students of the Department of Oeology of Hanking 
University did not blindly accept the conclusions of their predecessors, 
but on a basis of respect for the results of their predecessors' studies 
they began field investigations and initiated research on the orobletn 

of* ufrvtr i a _ . • .. ‘ . 


» “ - .IWOUWAVU VU Wit 

of why theory and evidence were somewhat contradictory* In the fall of 
1957 Professor Hsu K'o-eh'in (1776 0>4 0530; Department of Geology 
led a nunber of students in discovering granite from the Caledonian 
period, approximately 200 million years earlier than the Yen-s* n period, 
with exact proof from geological boring in southern Kiangsi Province. 
They attached very great significance to this discovery and they decidea 
to take up the topic very seriously and continue their research in depth. 
After 1958 the number of individuals participating in the research was 
■ore than eighty professors frew six training and research committees 
and more than one hundred advanced students. They made comprehensive 
studies of tho granite of the South China area from the field:; of local 
geology, structural geology, petrology, mineralogy, geochemistry, ore 
deposits and isotope geology. 

Over a period of eight years they have made geological measure— 
stents of an area of approximately 50,000 square kilometers where granite 
Is concentrated, and have observed more than two hundred granite bodies, 
studied them, and collected several tens of tons of granite and ore 
samples. Ir. the laboratory they have performed a large number of analy- 
ses, evaluations and experiments. Chranatography was carried out more 
than eight thousand times for a large numb •• of the granite samples col- 
2? m ° r0 than six thousand thin sections of granite were evalua- 
ted. Furthermore, for a large number of rock specimens, varict: precise 
analysis and detemlnation of absolute age. From a large quantit y of 
scientific data a wries of important principles were found* 

♦V u pr ? f ”®? r ? and Students arrived at the following conclusions 
-h-ough repeated study and investigation of evidence ovo- a neried of ‘ 
eight years. The granite of the South China region is not of a s<n-le 
age but belongs to four geological periods. Those four periods areT 
Hsueh-teng ca. 600-800 million years ago 

Caledonian ca. 380-480 million years ago 

Indonesian ca. 180-2 30 million years ago 

Yen-ahan 90-230 million years ago 

and *cme*later? r ***** Vithin ** MB8 P 81 "* 04 B<m * granite is earlier 


Rough relationships ware found between the granit* of each era 
and the ore deposits therein. For *»«pi*, gold JTJi asSeS^d 
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chiefly with %• XntoaecUa mad TuvAn pericdt, iMI« tungwten Is re* t 
Uteduitb greaite of tho Yeo-ahen ir», sobs particularly with tha late 
Tw-#i*b rfH ** ! 

tartJriBoro. referring to material related to tho are of produc- 
tion, tbs regularity of ge og r a phical distribution of granite in dif- 
ferent periods is related with local ge o gr aphy* According to this 
principle, it beeane possible to predict itoat types of ore should be 
found in asp given locality, and comparatively affective prospecting 
was carried out in certain areas in connection with other geological 
conditions. Thus a great deal of the hit-and-miss factor in mining 
exploration has been eliminated. 

Furthermore, based on the characteristics of history and local 
geology of granite formation in the south China area, a new concept of 
the nature of the land structure of the South China area emerged, and 
elementary investigation has been carried out on theoretical problems 
of the relationship of geological structure and the formation of dif- 
ferent types of ores granites. This is thought to be something which 
will provide still more advantages in the development of geological 
theory and guidance of pro spoc ting activity. " 

Photo Captions 

1. Investigation Team from the Soil Research Institute of the 
Chinese of 'Sciences making a study of loess hills Which runs through 
the southern part of Chekiang Province. (ct /) /<•» 70 

2. Electronic automatic voltmeter produced by the Shan^iai Geologi- 
cal Instrument Factory. Measures differences in potential in geological 
studies in the DC meters, (c i/ 

3. Stone density meter, produced at Peking Geological Instrument 

Factory. Measures the humidity and density of rocks which do not l 

dissolve in water. Used in geological research and mining laboratories. (C> * ' 

4. (Above) Chinese-made, BaTiCj crystalloid oscillation converter. 

A device for changing oscillatory movement into electric energy, u.-ed 
for sea- floor earthquakes and prospecting. ( c i/) n > i c j 

hinese-made earthquake oscillation converter. Used in 
earthquakes a, i prospecting by means of radioactivity and refroeticn, 
it converts movements of the earth's surface into electricity, 

5. Professors and students of the Department of >olo;y, t-ntn- 
University, have divided the formation of rrc nite i: the Sou' i; 

■ • -on into four uoriods and clarified t, .•••'. a tienshiy; hofn'. > n »>. 

: : 1 i t.c :f cac:. period and the mineral •. • '• ‘ . : l v < pa-t •o-f - years 

tie se *eoloriats had ‘bought that U.- a w i - ('-mod 
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great significance for prospecting construction, the photo «howa 
bers of the Department of Geology at Hanking University who are etudyi»i 
granite. (C/4 

6. Samples of South China granite shown to belong to four geologi- 
cal ages. The two on the extreme left are of the Hsuah-feng period 
(600-800 million years ago), the second two from the left are from the 
Caledonian period (380-480 million years ago), the third two from the 
left are of the Indonesian period (180-230 million years ago): and the 
two on the extreme right are of the Yen-shan period (90-180 million 
years ago). (_C I 4 / /mm') 

7. Measuring the absolute age of granite at Nanking University's 

Department of Geology. /H7W'j 
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TSIOTISIONS AND TRANSISTOR RADIOS IN CHINA 


Sourest 

Chines* 


Shaahin Tsushin (Photos and Features on 
uKsrwrr June 19^6 a pp 1—7 


Television Broadcasting in China 

It was eight years ago, 1958, that television broad- 
casting was begun in China. In May of that year, the Peiping 
Television Station started experimental broadcasting, and 
launched a program of regular broadcasting from the second of 
September the same year. All the television facilities at 
the time were domestic products, which were completed within 
a short time of one year from design tc the final production 
and broadcasting period. Shouts of Joy were heard everywhere, 
when the image first appeared on the domestic TV screen with 
the Peiping mark. In the period of eight years since then, 
fourteen television stations have begun operating throughout 
China, broadcasting their own Independent programs. The Pei- 
ping and Tientsin stations mutually exchange and ire lay each 
other's broadcasts^, and the TV stations in other cities supple- 
ment their programs with television programs sent from the 
Peiping television station. 

In China, all expense s of television broadcast ing are 
subsidized by the government, and no fees are collected from 
the audience. The reasoning behind this is that television 
broadcasting in China is strictly a means of furthe inr the 
education of the people for the purpose of socialist revolu- 
tion and socialist construe lion. Consequently, edy rational 
activities through the television medium are most active, 
which presents quite a contract to m ■ ante rt a inme n v - 0 1- lent -rd 
television broadcasting in Jap:m. 

For instance, the Peiping Tel ."/’ ' n Si , Lon 
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on two ohaanals 
of a "televlala 
The ronainiig e] 
Peiping Telowla 
in which inatru 
ed by the Peipl 
It now ha® five 
Chinese, Bngllai 


on two ohaaniis, on* of which is devoted to the administration 
of a * television i'.iiJaMrslty tt and Its affiliated Middle sc hool * , 
The reMainidtf.tthamsFis devoted to general programing. Ml 
Peiping TeletlMPs College (a so-called correspondenee coll##® 
in which instruction is given by television broadcast ; operat- 
ed by the FelplJtt Television Station) was established in I960* 
It now has five departments— mathematics, physics, chemistry, 
Chinese, English— ih* Offers 29 courses. This spring, the 
number of students of the Peiping Television College was 8,283, 
and the number of auditors was 7,849 students. In a period 
of a little more than five years, more than 36,000 students 
have completed at least one course, and the number of graduates 
from the regular curricula is 4,845 students. For the purpose 
of advancing Intellectual levels and teaching science and 
technology to the workers, the television college’s affiliated 
middle school was established two years ago. This middle 
school offers three courses— language (Chinese), drawing, gnd 
mathematic s — and has a student body of 3,452 students. Upon 
graduation from the affiliated middle sohool, the student can 
immediately enroll at the TV College. 

The broadcasts of the TV College begin at 6:10 ir. the 
morning and last until 8:20 in the evening, and the time de- 
voted to educational broadcasting exceeds 40 hours per week. 

The instruction at this television school consists of three 
forms of teaching— TV instruction, correspondence instruction, 
and personal instruction, 'i Any worker with the equivalent of 
a high school education who passes the entrance examination 
can enroll at the TV College. Pinal examinations are adminis- 
tered at prescribed locations, and certificates of graduation 
and credentials for course completion are issued. Then, are 
some 1,000 places in the municipal and suburban areas of Pei- 
ping, where one may attend the TV school. These places are 
not only equipped with staff members who guide individual 
studies, but also with a small laboratory where experiments 
in the field of physios and other sciences can be performed. 

At many plants and people's communes, there ore TV classrooms# 
specifically for the students of the TV College to study and 
prepare for examinations. The students are permitted to de- 
vote part of their working hours to their studies. 

As an example we note that in the city of Wuhsi in 
Kiangsu Province, although there is no television broadcasting 
station, an amateur TV college was established in 1961. This 
college is run by relaying the broadcasts of the Shanghai Te- 
levision Station by using the old shrine on the top of the 
siountaln as a relay station. They are now experimenting; with 
heterodyne relay broadcasts of an unsophisticated type. In 
the course of five years since its establishment, there have 
been some 330 students at the WUhsl amateur TV college who 
have completed on course or another, and have produced a first 
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graduating class of. 39 student .. . . th/ , 

Speaking of general programming, on the other hand, tne 
Peiping Television Station operates six days * *«ek, the 
broadcasting time is about 3 hours a day. It f 

difference in orientation between Chinese television broadcast' 
ing and the Japanese, in which several stations are simu.tane- 
oualy broadcasting from early morning until late evening. For 
such occasions as holidays, summer and winter vacations irom 
school, special programs are added to the regular ones lor the 
general audience and the young people. The general programming 
consists of three classes of programs— the news and reports, 
social education programs, and programs dealing with the arts, 
of which the arts programming constitutes more than hall. 

The Peiping Television Station is equipped with three 
studios, two domestic television relay stations, and a televi- 
sion theatre with a seating capacity of one thousand. The 
largest studio, with a size of 600 square meters, often broad- 
casts the TV drama series performed by the television drama 
group, the performances of orchestras, choruses, folk mu3ic 
groups, and folk art groups as well as broadcasting the per- 
formances of well known actors or actresses, drama groups, 
bands, and presenting concerts and circuses from other areas 
as well as Peiping. They also do stage relay, and the per- 
formances of visiting foreign drama groups and music groups 
appear on Peiping television. 

It appears that in every country, children are a most 
enthusiastic and ardent audience of television. In China the 
utmost efforts have been made to produce programs that will 
foster in children such attitudes as the spirit of serving 
the people, loving labor, respecting the workers, and the 
attitude of valuing and loving science and also caring for the 
group. In devising such programs, care has been made to In- 
corporate the characteristics of children. In Chinese tele- 
vision broadcasts, no programs are allowed that may foster or 
instill in children a sense of fear, the notion of murder, or 
a sense of corrupt morality. Programs are usually ovei’ by 
10 o'clock in the evening, thus eliminating the concern and 
fear of the parents that their children's health might be 
impaired or that their children will be deprived of time for 
studying and preparing school lessons. 

Phenomenal Expansion of TV Sales 

In comparison to the history of TV broadcasting in Ja- 
pan, where every household-* is now equipped with at least one 
TV set, the present situation of TV broadcasting In China pre- 
sents a noticeable contract »'ogrn:n variety and 

quality and also the distri „ .• t s . .'••wever, it 

is unmistakable that TV sets are l • . r La \ list;- Lb* « too 
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throughout the country. Even though national statistics are 
lacking, in the case of Shanghai, the sale of TV 3ets has con- 
tinued to rise. The total sal® of TV sets in 1964 was twice 
as much as that of 196.3. The total sale of TV set 3 in the 
Shanghai suburbs in 1965 was twice as much as that of 1964. 

TV sets are being produced in Shanghai and Tientsin, and the 
first domestic TV sets appeared on the market in Shanghai in 
October I960. In the short period of several years since, 
the quality of TV production has become stable and has im- 
proved, showing an expansion in terms of production quantity 
and variety, with a consequent reduction In sale price. 

Against this background of TV popularization, the com- 
pletion of the TV tower and official commencement of broad- 
casting at Yueh-hsiu-shan in the city of Canton in Kwangtung 
Province deserve special note. This is a self-reliant TV 
tower with a height of 200 meters, the design of which is rich 
in national characteristics. The tower piliarr are of trian- 
gular shape consisting of circular rods, with an octagonal 
top and the tower base is of a diameter of 50 meters. There 
are two larg observation platforms installed, and the tower 
is also equipped with an elevator. 

In this respect, one should also note the progress made 
in the TV industry. For instance, according to a dispatch of 
the New China News Agency on 4 December of last year, the 
Liaoning Broadcasting . strument Factory has succeeded In ius 
efforts to trlai-raanufoi. ture klneoscope equipment to be used 
for TV stations. Due to the lack of special facilities, the 
broadcasting of movie programs by the TV stations in China up 
to the present has been done by the method of projecting movies 
onto a screen and then taking a picture of it with a TV camera. 
This picture is converted into image and sound symbols, and 
then transmitted over the antenna of the TV center. Admitted- 
ly, this is a simple method. However, the need of having to 
go through an additional step in transmission results in the 
reduction of clarity and the picture is inevitably vague on 
the receiving screen. The newly completed klneoscope nas a 
special device in it which makes it possible to convert movies 
directly into signals and then transmit them over the antenna. 
Consequently, the picture projected by the Braun tube Is much 
clearer. The trial production of this klneoscope has been 
made possible by the assistance of the Peiping Broadcast ing 
Research Institute. 

The Anshan Broadcasting Equipment Plant ia producing 
industrial television equipment. This equipment i s very use- 
ful for the examination of underground petroleum or under- 
water facilities. The use of this equipment at railroai and 
freight stations enables the freight clerk to ooccrve ac a 
distance. In many other fields of Industry, it makes the wo.k 
easier, safer, and faster. More Important, it freer, the v„e-><e r 
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from danger and unhealthy work. 

Transistor Radios in Great Demand. 

In the field of radio receivers in China, the produc- 
tion and popularization of transistor radios in recent years 
Is very remarkable# The manufacture of transistor radios In 
China Is a new and rising Industry that has made noticeable 
progress in the past few years. In line with the progress 
in the wireless electronics Industry, the manufacturing tech- 
nology of transistor radios in China has act Lev. d remarkable 
progress, both qualitatively and quantitatively. it present, 
complete systems of production have been perfected, from the 
manufacture of transistors and miniature parts to the acsemuly 
of radios. And all the parts and raw materials are domesti- 
cally supplied. , 

At present in China, forty some varieties o< transis- 
tor radios are being manufactured. Among others, the follow- 
ing brand 3 are of relatively high quality and art popular- in 
the cities and rural communities; the "Mel-to model ?o,\ o 
transistor portable," the "Mu-tan model ’J-iOZ o transistor fi 
portable," the "Hsiung-mao model 801 3 translator table radio, 
the "Hung-hsing model 401-A 4 transistor radio, " and the 
"Ch'ang-ch’eng model 644 4 transistor radLo." 

In terms of circuitry type, the transistor radios In 
China can be classified into two groups. One is the regene- 
rative type, which has a relatively simple structure, a rela- 
tively short distance of reception, and a cheap price. Radios 
of this type are most suitable for use in or around the cities. 
The other is the super heterodyne type, which has a relatively 
complicated structure, a beautiful appearance, and a relative- 
ly high electrical and sound quality. Radios of this type 
are suitable for use in the rural communities far away from 
the cities or in the field of forestry, stock farming, farm- 
ing or fishing. On the other hand, with respect to appearan- 
ce, they can be grouped into three classes: the compact model, 
the portable model, and the table model. The compact transis- 
ter radios, made with miniature components, have a size approx- 
imately equivalent to that of a cigarette pack, and are easy 
and convenient to carry. Radios of this type are favored and 
heavily used by newspaper reporters, geological surveyors, 
and other people walking constantly outdoors. The table model 
In general uses large parts and is beautifully styled, it 
has a clear sound and outstanding tonal quality. Radios of 
this type are mainly used in households in the cities and 
rural communities. 

The rapid popularization of transistor radios in China 
stems from a unique condition quite different from the case 
of Japan. Unlike Japan, China ha3 many remote mountainous and 
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pastoral areas and rural villages with no source of AC elec- 
tric power. It Is hardly possible for the people living In 
these remote areas to listen to broadcasts from the people's 
broadcasting stations in various municipal districts. Under 
this clrcumstanee, It became Imperative for the Chinese Com- 
munist Party and the People's Government to rapidly popular- 
ize transistor radios for the purpose of massive promotion 
of the ideological education movement. For this reason, the 
transistor radio industry in China has become a most rapidly 
growing industry. The number of models and varieties is in- 
creasing rapidly, and only last year several new products ap- 
peared on the production line. In each segment of the Indus- 
try, considerable efforts are being made for research and 
production of new products. The extent of domestic con sump- 
tion is extremely high, and despite the several-fold increase 
of production quantity, the supply still remains insufficient 

Due to improvement s in the living standards of a wide 
segment of farmers, the consumption of transistor radios is 
constantly increasing. For this reason in the past several 
years a number of meaeures have been adopted to increase pro- 
duction variety, improve quality, reduce costs, and expand 
production. In this manner, the translator radio manufactur- 
ing industry in China is on the road toward ever greater pro- 
gress and a greater future. 

Recent News on Major Plants 

In the following, we introduce some recent news on 
transistor radio plants in various areas. 

— The Second Shanghai Radio Plant: produces "2J1 and 
2J3 table model transistor radios." 

—The Third Shanghai Radio Plant: has been producing 
the "28 a medium and short wave portable transistor radio." 

As a new addition, it now produces the "27A 7 transistor ra- 
dio," half the size of the 28 a model, which can be easily 
carried in one's pocket, and produces a clear tone even on 
the short wave bands. 

— The Pourth Shanghai Radio ant: originally start- 
ed with the production of "model 4 b J 6 transistor radios" 
(pocket type, size of a cigarette pack) but now produces the 
model 4 b 3 automobile radio," thus contributing a valuable 
item to the automotive industry. Due to the attachment of a 
5W amp-speaker, this model can now produce sound nine times 
as large as the previous model. For this reason, this model 
can be installed either in small sedans or large automobiles. 
In addition, other items of production include "4 b 1 table 
model transistor radio," and "2P 1 and 4 b 2 simplified 3 
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tronaisMff* radios . " 

Nanking Radio Plant* has been producing the 
Haiuag-aao radios in the past* aad In 1963 succeeded in 
4 ri ?L? a ?i? f ? 0ture of tabl ® transistor radios. Further, 

in 19o4 It began mass-producing. 7 trcmslctor pocket model ra- 
dios and a translator portable tiuftos, TfcU year the plant 
ha a begun production of model B 611 table model transistor 
radios. This model is comparable in else to a large lunch 
box, able to receive some 30 stations, tas good sound quality 
and appearance, and more than anything ’■xae, costs less. 

This year the plant has also begun mass- production of the B 
302 model, r. popular 3 transistor radio primarily for the rur- 
al c<Hmnuni»ija. Comparable in size to a large aluminum lunch 
box, this model has a high degree of sensitivity and can re- 
ceive net only the Peiping broadcast but also the broadcasts 
from some ten provinces and cities. Tuning and selectivity 
are fairly good; even with the Jamming of several powerful 
stations in one district, the noise level i 3 negligible. It 
produces big sound and has good tone quality. Assuming three 
to four hours use a day, two simple batteries would suffice 
for two and a half months. As early as 1964 this plant en- 
gaged in test production of the popular model 3 transistor 
radios. But the designers and technicians were more concerned 
with the production of technically sophisticated goods. As 
a consequence, production costs were high (50 to 60 yuan per 
set), electricity consumption was high and the size of the 
radio was large. As a whole, the product wa 3 riot a practi- 
cal item and had never been produced on a large scale. Ln 
view of this condition, criticism that the plant was too 
exclusively concerned with the production of hlrji-class tran- 
sistor radios and was excluding products specifically designed 
for the rural population grew stronger. This criticism is 
said to have prompted the production of the popular B -;02 
model 3 transistor radio. It Is thus evident that what is 
most consumed by the rural communities are n^t the high-class 
expensive products but the low-priced products of gooc uua- 
1 ty • 

—The Kirin Province dadlo Plant: this factory has 
been most successful ln producing popular-type radios for the 
rural communities. The model h64 3 transistor radio for rur- 
thl ? plant won the first prize in August 
1964 at the Peiping national competetlve exhibition of radio 
receivers, and it has also been awarded the praise and en- 
couragement of the nation. The sale of thl 3 brand of ~adioa 
“ ot , ° nly in K irln Province, but also ln Peiping and 
H 'ther efforts have been made at the plant to im- 

prove oho quality of popular products. 


per 
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—The Peking Radio and Capacitor Plants in t he ^ past, 
thia plant had been producing only a few Jagi* “J 1 * 

SSS^Sd r !S“iK ?r.?“^lS'aS' 1 ,ubU^ent 
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has been produced domestically. 

-The Wuhan First Light Indust ^^“^.S^Xction 

the center they have finally succeeded in the test prcducti 

of colloid electrolyte transistor radio bat *erleu wit n - 
n f*d ordinary transistor radio batteries last about JO 
jSSi. however, this battery whan full charged 

lasts also 30 hours but can be recharged as many aa y 
„ thus its useful life totals some 1,500 hours. A 
micro-charger is attached to the battery, which can be direct- 
ly connected to any household power outlet. Hie cha: 

2 yuan? and lasts fairly long. Storage batter es ol this 
type differs from the ordinary type batteries in that th^ 
former contain sulfuric acid paste, whereas the latte* v.ontain 
a sulfuric acid solution. This paste is manufactured by a 
special process; both its water content and lta total volume 
are small It is quite suitable for use in small batteries. 

The use of these colloid electrolyte batteries is expensive ^ 

and includes their use in flashlights, trai flc signal 

mining lights, and all types, of measur e ment ...outrun* ntc . 

"I n' CanUona 

Photo i: Industrial television instill ieu srr-Ao enunx r«c - 
lng mill at the Second Rolling Factory of tno .ui- 
shan Steel and Iron Company. The television ret 
was produced by the Liaoning Province Broadcast..: , 
Instruments and Materials Pi 2 -~“ J fc 

Photo 2: The "Shanghai" television on the production i i' 1 [ 
at the Shanghai Broadcasting Instruments and Ma- 
terials Pl ant. All or the parts are domes tical!: 

produced . A 

Photo 3: The "Peking" television being mass-produced at '-he 
State-operated Radio Factory In Tientsin Muniel- 
pallty. Ever since the Initial oroduct ion In lifjo, 
product quality has been constantly improved through 
the efforts of laborers and technicians at the 
plant. , _ A , 

7/(^4' - C v/4 (’ 


ILLEGI 

ILLEGI 


STAT 







tbeto 4t MimMt of the Model 27 A taanolottr rad lo at die 
II I FfilR J*** 1 * y -ntf 1 -* *^1© factory, *be production at 

ILLtGIB 5 |< - plant la the first quarter of 1965 shewed a 

increase over the fourth quarter of 196fe, 


T 4 • *w3 , 


Fhoto 5* Inspection of the **el-to Model 26k* 8 transistor 
radio at the Third Shanghai Radio Factory before 
shipsent. This set receives both snort-wave and 
nedlun-wave broadcasts, and the doses tic sale l z 
fairly good. 

_ V£t* -eti/AO hc> 

Xnapedtlng and pecking *Halutt&rmao'' 601~?,G ana 
oOl-so vacuus tube-type radios before shipjsent 
at the Nanking Radio Factory, 


Photo 6s 


Photo ?s 


Shanghai-produced radios and phonograph: 
at a retail store In Sha nghai. 


for saxe 


4/ A A c- ri M 


ILLEGIB 


/ *' /v' 
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Q/CR 332/000X5-6? (3 of 6) 


PHOTOS AND FEATURE OF CHIN BSE INDUSTRIE No. 65, 1 April 1966 
Chlo-ohoa, lrv Industrial ^tropolia Developed 


Chin-ohou, a oity 1 b Liaoning Provinoe la Northeast China, la currently 


drawing attaatloa a a oaa of China 'a 


iadua trial metropolises. 


which has 


developed belatedly through tha exertion of aalf-offcrt 


Sinoe 1998, for eanmple, Chla-cbou haa constructed 47 aaw industrial 

including 

enterprises cowering eight fields / vacuum metallurgy fOaUitlae / quarts 
glass, rare earth aetals, senl-ccrduetore, measuring instruments/ and 
synthetic fibers. Although all of these enterprises are saall plants with 
their smallest plant employing several tens of employees sad their largest 
pleat employing less than 500 employees, and their equipment are practically 
all self-aanafaetnrsd or aelf -modified "native equipment 11 , they are currently 
producing 141 type# of products and several hundred products in accordance 
with specifications . The majority of th*>ee an products are mew products 

that China was incapable of producing several years ago/ and the quality 

processes 

and proa ... W*««n employed are "top level" within China. Moreover, 

additional new products are reportedly being trial manufactured at the 
present time. 

Prior to 1958, Chln-otaou merely ecaprised of 25 repair mhmp plants end 
saall agricultural accessory product processing plants. From the fact that 
it had constructed new industrial enterprises one after another, which are 
fairly iqp to date by world standards, within the past several years, it la 
probably worth noting that the# industrial construction methods employed 
wsre typical of Chinas# «tlf-#ffort. Tha current status and the eonstruetia* 
methods employed by the various newly developed industries in Chin-chou are 
as follows i 




Tr jpfffi! 
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IMHOM MUUvflf la an a rtva aos d nlaUi g gi teohnlque.*!BMigMKKllns 
refined 

Vba Mghly/^andktiad metals and tlM U|t) grad* alloys smelted by 


vaouns metallurgy 


raw materials aaaaatlal to tba 


aircraft, alaotroalo and obaaioal Indus triM. Tha Chln-ohou Sleetrlo Furnace 

Plant la currently manufacturing tba lataat models in vacuum aatallurgy 

equipment. Whan this plant was assigned tha task of manufacturing vacuum 

aatallurgy equipment, It did not poasaaa tha equipment or tha experience 

to iaploaant this asslgoMut but, relying on thair own effort* and abilities 

tha workers of this plant devised tha naans to manufacture the required 

equipment. In sarly 1961, they sooceaafully Manufactured thair first 
induction 

▼acuta lab— i/ alaotrio furaaoa and, in lata 1961, they also nanufaetursd 
the Tacma self-exhausting slsetreds arc furnaoa. The vacuum induction 
electric ffcrnace is capable of s salting a higher quality special refined 
ateal than tha ordinary induction electric furnaea, A major portion of tha 
huge volume of atainlaas steal used in ths equipment for asnufacturii^ 
chemical fertilisers in China during tha peat several years were refined 
in vacuum induction electric furnaces manufactured by China through her 
own efforts. The vacuum self -exhausting electrode arc furnace Is used to' 
smelt metals having high melting points beyond the range of the vacuv 
induction electric furnace such as molybdenum and titan! is*. Product 
purity is extremely high. 

Is 1965, the Chln-chou Ilectrlc Furnace Plant successfully trial 
manufactured an electronic bombarding furnaoa, whioh is only being 
manufactured by a few countries throughout the world. This furnace is capable 
of smelting difficult— to-aelt metals and the purity of the products refined 
by this lurnaee is much higher than the produots refined by other electric 
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fumoMi The fact that China ean naaa produce thfioua type* of vacm* 
metallurgy equipment ia dafinitaly an indication that aha k** attained 
a nav level ia bar Metallurgical technique*. 


Jtmoag the t ‘swarthy raaulta of Chin-chou'e newly developing induatriaa 

ia the successful domestic production of quarts glass. 

Quarts glass is high grade aatarlal, heat-proof, preaaura-proof and 

corrosion-proof, that oan ala- b* uaad as ineulation Material in th* 

development of nodarn industry. Th* Chin-cbou Quarts Glass Plant successfully 

s Melted two type* of quarts glass - transparent and opaque. This plant did 

analting 

not posaaaa nodern/aqui p —nt hut it designed an original "dcaestic furnace 

and proceeded to enclt both transparent and opaque quarts glass* Presently, 

this plant ia producing quarts glass plates and tubes of various sizes and 

shapes, and over 100 varieties of quart* glass measuring instruments. These 

products are being supplied in a steady stream to over 200 industrial plants 
scientific 

and/research organisations throughout China. 

These various quarts ({lass products are products which were banned 

reportedly 

for exportation to China by western capitalist countries. The Soviet Union/ 
revoked her agreement to supply China certain types of urgently needed 
quarts glass products, hr sed to action by these conditions, the workers 
in Chln-chou exercised ,>eir spirit of self -effort to embark on the trial 
manufacture of theee products. With the extremely limited date available 
at that time, the workers in Chln-chou realised that the quart* glass 
being manufactured in foreign countries employed the high frequency method 
and the glass fusion method using high frequency furnaces end cxyhydrogen 
processing equipment. It became clear to them that equipment of this nature 
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vme not available In the plant.* la Chin-chou; ‘hat even If these i-nui nicent 

I 

oculd ba ordered, an extremely long interval would elapse between tha time 

cf crdar and tha tlaa of delivery. Accordingly, tho workers planned their 

and 

own daalgql bttf.lt a alaple smelting furnace from abandoned material* j 

collected fron steel scrap piles/. They connected two borrowed electric 

welders together and anb att t aiad used them in place of transformer*, r>our©d 

salt water into a water tank and used it in dace cf a voltage regulator and, 
laborious 

after ccapleting 115/taata over a period of 93 days in a make-shift workshop, 

they finally aucoaaded in trial -namifacturing a 1CX) mm diameter quarts glass 

tube. From this unpretentious beginning, they reportedly perfected their 

own new method cf processing quarts glass. Since this new prr cessing method 

and 

Imxxri simplifies equipment manufacturing/ produces superior quality 

preducts than high frequency furnaces, and since product snecifications 

are not restricted, this new processing method is reportedly being 

employed by the other plants in China where the high frequency method is 

not employable. 

Heretofore, the scarce and valuable kryilite waa being used to manufacture 
transparent quart* glass but the workers at the Chin-chou Quartz Class Flant 
diaccvered & new raw material which is cheap and abundant in China. In 
cormaring the quarts tubes made of (cryolite with those made <f this new 
raw material, there are no noticeable differences between V or., and technical 
stiKJies reportedly prove that they are practically identic.-. 1 in tren.-nar-ncy 
and quality. 

Early fevel ocnent of Tr»n«t w t.r. r i. 

Manufacturing of transistors is a new technique that vas developed 
throughout the world within the past 20 years. Chin-chou is no of the 


r 
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first stm* ia Chinn to engage in the development of the 

transistor industry* The tvs transistor parts plants in Chin-chou do not 

* * 

possess modern moisture-proof structures and workshops but. they are 

in accordance with 

producing 11 lar^e, aedium and snail output transietors/aaasudisjpdtti 40-odd 
specif! cations . 


H 




Various products for Industrial and private use 


/ such as transistor! sad 


radios, listening devices/ and automatic control eouipaent are being produced 

and trial manufactured in Chin-chou at the present time. 

< ne of these products -high frequency large output translate r - 

required the use cf equipment such as HDKOfOJ wti* [sic] , vaporisers, 

heat rolling equipment, etc., which necessitated an Investment of over 

100,000 yuan and tha construction of a new building. Put female technician 

CHU Fang-ch 'In, who was in charge of the trial manufacturing of this product, 
reportedly designed 

dsaigjont/ner own crude equipment and conducted test after test until she 
fin ally succeeded in trial manufacturing this highly technical high frequency 
large output transistor. Thereafter, at CHU Feng-cb'ln's plant, this new 
product is reportedly being mass produced by a processing method unexplained 
In foreign data. 

Establishment of the fvnthetlc Fiber (Mvlcnl Indust ry 

Among the emerging industries in Chin-ch , , the synthetic fiber industry 
is worthy of special mention. Chin-ch^u successfully trial manufactured 
a synthetic plasticiser and, using domestic raw materials arc! equipment 
manufactured through her own efforts, she successfully extracted ro'l.r 
filaments. 

In the s winner of 196c, the Chin-chou "unic-lral fommil • ■• •• 

22 

z*ri an*/ workers from various plants and assigned them to \ v , *.r* A ’ 


manufacturing cf XAP0R0N [phonetic] r nyl< n fiVwnt) . '’’his- trial r e- 

pxcaua 


ur i ng 



, « r w-i • -r' •— >.rr! 
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process ve apparently a trying prooeaa. An WCRk report described the preew. 
»• follow: 

" “ th ‘ t c “ « ri "f of tt« , M «„ fll .„ 

not 0. ptoducd nod. r . . .„ t ^ ^ 

th. procnns otnid y~. to porlon,. ** t6 . rt . M 

pot orn, provddod wts . , m4ll tHtl 

P»»d -d -1-1 bcn^d to. city'. 

" " UOt *”* e " "- 1 * 1 <o ..po^n,., they 

did not —pond fund. fo r unproducu.,, «,„lp„«. Th. „ 

th ” lr . dnprdtopy fc T 

ZT Krk ‘ r ‘ llv " u ’ he «“> — • ** - ™« 

, * rt ” *» dlrt - - 1« into . ..... 

‘ ”° d ' r " f “' r Pl “‘. t! ”‘ •»»“'« ■««« .Inn. ~,«r. s „ fcu; 

toi” -tT' 1° thelr * M "‘ 1 “* ’ 1,g ” lr 5 ***. 

Pl “‘ ~ «‘-C. — «.«r, on *»•„. 

«Mi" wlndo*. „„ fc ,„ ln ^ ^ 

colling — , thoy pin**, , w .. . J , 

for .*«, -n. „ hed . 

uMer these trying conditions f r a -. rJrd o<’ f 

- oi.y ■»«*, »«*,: y&z:z?^ Tf 

* ' 0r '’ retp b, 41dlng when ctmplf-u-d. •' 

Fir,i13 * L Arr11 1961, e* ter . , ua of 4 

durirg a trying period of -3 nr , nth , f> 

" ' T / < -vert's -..e f 11 r» • ... 

anc reached th„ et .sge v,.-;. .re- / 
h’J,~ jraiwe* -j uvnt. i 1 1 , *> ... o. , 




h 


plant producing over 100 tons mt annually. 


il hfr Pr*T<> . Earth HpW« j l MsMvrjng Instruments r Pt ? | 

Other noteworthy results attained by Chin-chou are the smelting of 
rare earth Metals and the manufacturing cf ruby for use as bearing material 
for Measuring instilments and precision machinery. 

Known rare earth metals ra bar 1? at the present time but the majerity 


of them are just, beginning to be used throughout the world. These rare earth 
performance 

metals possess certain apecial/characteristics that play / vital roles in 


the optical glass, metallurgy and atomic energy Industries. The v rhre j n 
Chln-chcu groped their way through the myriad unknown factors existing in 
these newly developing industries and, currently, they are s siting .arious 
alloys such as rare earth alurdnum, rare earth metallic silicon/ 
rare earth magnesium, and they are manufacturing products such as ra-e earth 
optical glass/ and rare earth graphite steel. Investigations show that hy 
casting the teeth cf non-ferrous metal crushers with graphite steel reinforced 
with rare metals, their weight is reduced one-third and their life expectancy 
is prolonged more than 4-fold. 


measJiV h Mri P inn° f lnstrwf - nts , Wiin-chcu manufacturer ,vnrt«to 

■easOTln, dmscopesin high precision *wi»ngor 

■^ rwliiwuiteiy/ EP&i uri ng instruments and a vari, t f 


hieh precision machinery, and product; navigation instrument 

sound signalling devices and induction devices, Ugh 4 , 

, '-nil r* . \r trgical 

measuring instruments, etc. The Ta- 1 „ Instrument Han* m Mr _, 
manufactured the "No Contact Point R, r, ntl<{ 5 ^ u , r< . , 

•Equipment'’ for the Ta-ch’ingfil Field, his eouirment is rr MS , 
the latest development in Chinese scientific research. T t ,. rV ,, 
worker sitting at his desk to conduct eight , p „ rat 1, n, v .■ 


b# 
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nmm « vm*!#**H*-'*>W** 


tcupw at'jp* ottwol and 

XMdgndbnf operation of 10 oil valla* 


Tha workers la Chin-chou hew ala© successfully trial nanufact.ured 

other vital products including tha rublaa being aaad aa bearing material 

for proelaloa machinery. Chlaa has been importing expansive diamond powder 

to use a a tha abrasive for polishing ruby tipe but, an elderly Chlt>-chou 

worker has reoently perfected aa abrasive using agate pcwJer, vdiich is 

Chin-chou 

being produced extensively in the SfclMs h aa / area. 

Instead of using Imported pyrex glass ifsoexlhexitS} (m&auf cctured by the 
US), Chin-chou la successfully nass producing xenon inpx bulbs using ordinary 

native glasa. 



*f a M 


.* -v Vjlj 

* ii 
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CHINA'S UNIVERSITY GuADUATION PROJECTS 
FOR DEVELOPING ADVANCED TECHNOLOGY 


/following iu a translation of an unsigned article in the 
Japanese -language seTnin.onthly publication of the Aji^a ,, n 

• ' ' •■!-* News Service), Chugoku Sangyo Shashln Tnushin (.Photos 

a.’iTi r'e.-. - i.n Chinese Industry), No, o2, Tokyo, 1 5 February 

1966.7 


_ Principally Concerning Research in Program-Controlled Machine 
Toola and Strength of Maohine Metal Materials - 



In 1958, the Central Committee of the Chinese Communist Party 
clearly set forth the policy of "making education serve proletarian 
government and linking education and production labor," and tn is policy 
is firmly carried out in China's university education and gradually 
seems to be gaining sound results. This policy is also carried out in 
the educational system of working and studying expressed recently by 
such words aa "half work and half reading" and "half agriculture and 
half reading," and in the cace of regular university education, it 
of ten appears as the graduation project. These graduation ;rr v .<.-o,a 
are expressed in. China as "real sword and real spear " graduation pro- 
jects, which has the meaning of "fighting with real swords," and m 

university students who have not yet graduated join up with pi a nt. and 
other production units which have the sane respective specie 1 ties and 
fields, and deeply entering on-the-suot into ihosf production units and 
seizing a technical problem point in production, they ral;e solution of 
thia the theme of a graduation project. Thin was started by various 
universities in 1958 when the above-mentioned educational policy of the 
Chinese Communist Party was put forth, and this policy, together with 
supplying voting technicians to various production unite which iisve the 
necessity of solving technical problems prousing upon them from the 
point of view of production, la also conoidered to be "an effective 
•athod for breaking through the foreign framework, training students 
In practices of the production struggle and scientific experimentation, 
and quickly bringing about growth," 


wm Trrrr'-iTfiTrBBilii 







A 
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M«U»| w« *14 ** ChlM*** Uniy.riity in 

*££• M4 of ten .n«in**ria« *r 

und.r tha Higher Department p4r t i ol ****J» ml 

point. MTMd upon by th.s. participants, mu jL^ioS 

n» in graduation proj.ote (i ncluding sTaduatiofl %»WM» J 01^” _ 
of .agliMOvinff uniTOMiti*. diroatly und.r . ctl lt n w 

partnont, and most .tud.nt. had conducted graduatidK^Pjoj** ;• 
to actual task, of production construction or scientific *•«*** • ^ 

Ih... t.» «■».!. liit ».« h.d 16.000 !£%&, 

had graduation projects, whioh wao more than 95 percent of the total 
nuab.r or graduates, and there were more than 4.000 J of 

subjects combined with aotual ta.ke, which was aore th *“ ^5 P«Jcon 
the total number of subject a. Subject, of theee 
tion project, ooabined with aotual taske are rougily . • 

havo already been started in production or have been adopted in 
duotion departments and scientific reaearoh unit., and some 
item. are gradually gaining results. Taking Dairen 
as an example, of the 5*4 graduation project 

iev have already entered into production and 108 have bean adopted 

by production departments. , , 

Thst 8ttoh student gradation projects aro in large numbei being 
directly adopted in production is in itself a characteristic differing 
from Japan and la very noteworthy, and it should also be mentioned that 
some of the items of the various schools have surmounted technical 
obstacles and reached a very high atardaxd, and top-leTel projects 
and reeearoh are being conducted which will boost China’s science and 
industrial technology to a new level. Seen in this way, this trend Xtx 
university education oan be said to stir an interest which cannot be 
disregarded by those who have interest in China’s industrial and 
scientific technology* 

For example, according to the above-mentioned conference, in 
last year's graduation projects, professors and 3 tudantB of Hunchung 
Engineering College, in cooperation with the Wuhan Diesel engine Plant, 
jointly designed China's first movable air-cooled diesel engine and 
succeeded in its trial-manufacture. Professors and students of the 
Hu&tung Chemical Engineering College, in cooperation with a plant, 
reformed China'. sugar-re fining process, and solved such problems as 
that t ,re wero many manufacturing processes, the taste was sharp and 
the granule, were small. Also, professors and students oi Kuanan 
Engineering College designed a passenger and freight ferryboat to oe 
placed in service in the Hainan Straits, and this is said to rove 
definite significance in development of Hainan Island. The atajeloss 
variable speed elovator which was studied and trial -manufactured by 
professors and students of Tientsin University reached an advanced 
level, and one is already in uso in the Peking Civilian Navigation 
Bureau Building. Professors anti students of the Ingulf tion Hepcrtnont 
of .;ian Chiaotung University partic -. tr.! in t-v.al -manufacture . at the 
oion Condenser Plant of chlorophen* . -■ - “ e f J ’■•;suxati«.n oil 

arid reduced the loss of induced cle.otrlui in dou.eu- tier i! /-wad.,- 
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li fW««! P ? 8njrl , b ? nZ8ne ’ “ d thl8 ls considered to have important : ' * 1 

tii . lB “ l8la « the level of China's condenser production. MaS? > 
Universitv e ««« a< 5 ti e n i^ arrOW which professors and students of Chekiang 

r"W Stud,ad ftnd Whlch U9ftd whit “ cant iron of hiL ?"'■ 
8fceel « life three times aa lo^f ‘ 
students of the on efifth that of manganese steel. Professor# 

s , tbe ^fVTineering College, in cooperation with 

bis^ii ° tr0n Plant » uucceasfully trial-manufactured a lw! ' Jl i 
product. arSB 00m P utat io»i tute and accomplished standardisation ot ’ 

Jsote Hid 21! ^ ex ! mpl ° 3 of thp lfeVRl of ooch graduation pzo- N*I 

9 4 - v according to Chinese nowapaoor reporta manv 

we°ahall lolyll ^iT 8 WMo \2 h0uld be Zn cZLZlXl^t ' 

important. * a “° n£ ' theB Whl ° h may be considered to bo eBj>e,c:J*J|^ f 

Chinghua University Vhlch Is obtaining Numerous insults 

result/?! 2 hich is obtaini *e especially outstanding ’ 

1958 this university University m Peking. Since 

which are truly of L- to nr!rf,!!/ th ® !° U f? e ° f <' :rnduation projects ' ! i 
conducted graduation nrotaot n o°? , * and al * ° r * aat i'^ar'a graduates/ • ■' 
acientific^reoearoh an/!!*?* 11 2 k * d * ctual production talks and > ' *• 

imate statistics, the 2 000 student/*!, re8u 2* 8 * According to appro*- 

... 

sis*: HH b FTrl f ^ J* 

&vsski , ' 

generally obtained ' t'" 

divided into three Jind^ *“ ° Chi “ 5hu * ,TRiVi; ^ it > be generally 

the several kinds o/automated”™?!/ 0 *? 1 ^ neVl products. i*or example, 
computer trial-manufactured by the p??/ 0 ? 1 * ®° ntrolled V «» electronic 
and Machine Construction Departr-en/an/th^i^/f/^ la_itrunir ute •»* 
collaboration with related d?//22, 2 the Kleetricity Department in 
riant and the Pekin* *! t *!/? !/ f th * Pekin ^ *«• 1 Hanhine 

oess machine parts of compli cate/fo-/ v,/* 1 otb ® r3 » uan directly pre- 
using die plates Also the titan! °* m and Vftr,v high precision without 
diffusion pump) trJal!*amtfa!t/?d °”* io * 1 *?" pump (titanium 
Department ■■ 1 th th.tt «'•" Kl.otror.io. 

faoture high vaoui and can mot +v ~ izu< electron tubeu which menu- '■ 
»noh . -bSl.r ;,y* *•"? "■ »W 1CM,: 

1/760,000, oco , 000 of ordinary ai, )/ I't^rSid 0 ??^” 0 " t0 thw cxt ‘ O* 
trial -manufactured have already beg,u» to b, used n!d ™ *i 
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into quantify produo t ion. 

The aeoond kind is teo&ij|oal lnmlftation. Many students have 
doe ply entered into related placid and assisted 4» wiving bob» tech- 
nological problem point in production. For example, instructor# ox 
a physioa instructors' research group, leading #?W*eiits of the Manu- 
facturing Prooeaaee Physios Department, joined witt a certain iron 
and steel plant, and using radios otiv«. isotypee, conducted an automatic 
oontrol operation of the hot metal fluid level of eteel ingot continuous 
casting, lnereaaing tha foraation rate find quality of stool lr.gotn an 
improving working conditions for the workers. Also, im tructura m 
ntudenfcs of tha Metallurgy Department, in connection with gradu .idon 
projects and in oooperation with ttee hoyang No. 1 ?rv:h r i U'.nt, solve 
a problem of the surface quality of east-metal partB. ,1th ,»rcvt< ... 
cast-metal parts of the Loyang No, 1 Tractor Plant, i-ai >uld \ x e k 
and pustules often formed, and for this reason, not only was L; - ' 
of waste articles high and longevity short, but it also a fleeted the 
attractiveness of the tractorc, and the instructors end indent* , - 
oooperation with factory personnel, conducted 1,00m *-?i r-aeif-, ! -“- 1 
the phenomenon of waste articles arising because of An • —ici ity ox 
the surface of oast-aetal part 3 was almost eliminated, quality wr 1 
remarkably improved, and cost lowered. 

The third kind is special problem experimental i.:i and r *. .tin ’cn. 

In the process of trial-manufacture and technical innovation oi pro- 
ducts, special problems which have a ubiquitous eigni .’irance -'re often 
presented, such as loss of eleotrioity, quality of welding, anu dan. 
stress. Solution of these special problems which arise in producion 
has a certain investigative nature and requires quite penetrating 
research, experimentation, and analysis. Completion of these tanks 
increases by a etep understanding of certain kinds of objective laws 
and provides data for basically solving production problems. 

Chinghua University's Program-Controlled Machine Tools 

% 

Among the above kind of Chinghua University graduation project 
results, numerical value program-controlled machine tools controlled 
by calculation-type electronic computers, together with being production 
tools urgently needed at preeent in China's state construction, are 
considered to show an imoortant course in development of racnine tools. 

For example, in manufacturing one airplane, first constructing 
from several tens of thousands to more than a hundred thousand die 
plates, processing must be advanced on the basin of the form of these 
die plates. The form of these die plates is very complicated and 
precision requirements are very high, and according to foreign data 
records, a step-by-step production preparation period of one to two 
years is considered neceneary. However, when program-controlled machine 
tools are used, without using die dates products of various kinds of 
cor.plici l"d :'or~. cur. he 1 \ me' 1 y ot.-.coc. .*•••! , a?.-’ •'ro-iuction efficiency 
and processing precision are gro: tlj in..:r» >..< . d . Her.. «qi;ently, in the 
last few years, development of this kind of machine tod hao nl :o keen 
very fast internationally. 
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Research and construction of these program-control lod machine 
tools was begun Rt Chinghua University in 1958. At first, there vae 
intense .'.abate as to whether or net this kind of resoarch and construe* 
tion was neoeasary. However, instructors anu students of such depart* 
nenta as machinery and elcotrioal machinery thought that not only was 
there an innediate requirement of state Industry for program-controlled 
machine tools, but that an overall industrial college suoh as Chinghua 
university had the conditions for expanding research and construction 
in this field. Thus, adhering to consolidation of education, -scientific 
research, and production, and cooperating with the Peking No. 1 Machine 
f n a period of three months they trial-manufactured two different 
oonduotion-typs program-controlled milling machines and in the following 
year, again cooperating with a different plant, trUl-manufactured one 
program-controlled drilling machine. ' 

Of course, newly-produced itena ere always immature, and these 
machines also had to constantly be improved. Whereas on the one hand 
they proces3-to3ted one of the program-controlled milling machines for 
i ong period in a related plant, on the other program-cc-ntrolled mill- 
ing machine, they conducted systematic experimental research and im- 
• fficien °y &nd structure of key parts and accessories. 
ty ° f previous electronic computers v £ i inadequate and they oftou 
ad strange "nervous diaorders," and working night and day shifts for 
months, they oxam^ned the various phenomena disclosed in con- 
tinuous operation, and finally their laws were ferreted out and stabil- 
_ty greatiy increased. On this baois, a new electronic computer waa 
deaignod and manufactured, and with regulation over a short period of 
imo, it became poaaible to conduct stable operation many ti:r s for 

h " n 56 hours continuously. They also conducted oeveral thousands 

croonfs 3 0 ° n f ernln « such Parts as drilling guide screws end in- 

creased the precision of this milling machine above original it-. i~n 

onerat^-* tiBe » the Pekln tf Ko « ? Machine hi ant, in co- 

n Vit * Poklne Electrical Machinery Burea Design Company, 
successfully trial-manufactured a transistor computer and attaUcl 
t^ansia^r * l0 t ° f * Program-controlled milling machine. /hen this 
different r ?Ute ?' 0f Which the wei<?ht and volume are not much 

th/l?? » B ix-tube radio, replaced the former electronic corn- 
even reach incre * 8ed 11 times » electricity consumption did not 

thRt previou3iy * * ad « — 

an t ll eS * * hree P ro ^ r “ la ” eon trol led machine tool;, at well 

o.h control systems have gone throuf rigorous examination over a 
an^nnr r°^ P* riod tiB8 » and also, appi'tsal was advanced ly nesns of 
an approval committee formed by l*j units such eo related lendc-bUio 
organs, research institutes, and plants, and it was proved t t‘?hJ P 
l ir 7.!? h5 machines are stable and can be adequately U- 
roo.Hrl ’♦ that precision of model procenssd items meets deJigi 
requirements, and it has bean recognized by many peoole that the L. 

^ntt r ‘or ° f hr ' 80 seve f ftl Bachine tools can satisfy processing requiro- 
ments of many prooes.ed items and that if appropriate improvements 
a ded, they can be made product samples. And manufacture of product 
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drilling mehftM* 1 mm Already begun In • 

tione for going into production or* being into frd'gr*^ 

At Ohinghun Univ.r.ity, with ••*•» moratory 
controlled naohino tool., a progr eraa ting oondi- 
wea established and a group of talented fuld ftnd also 

tiona for greater expedition of r ° ? 95 8^ suoco.aire gritdu- 

for increasing the quality of education. B ;L ohiner y D «. 

atea of related aeotione of the th ey have tdvanced graduation 

partnentc have reaohed more than 300 , and y received i.ul on-the- 

»»— -*«>«“• ”~s:; To «i»«. 

spot training, and also, more than i -nr true tor a and students 

graduation theses oonoerning this research. > ' , rt8 

Sv. ,l.o„«h.r written 72 eclentlfic e.e.yr nna t.elnlc.l^-pnrt., 
end of these, 14 were read at all-country so-i-nti 

Hesearch of Sian Chiaotung University into Strength of Machine 
Metals 

Aside from the above rceearoh results of Chinghua University 
which should be especially meat ioned, there io no end to up-to-date 
research results which can be enumerated such as the research result or 
teachers and students extending over eight years which showed the . 
granite of the South China region which had for the past mort than 40 
years been thought to have been formed in the eame geological age, was 
not formed is the same geological age, which made possible scientific 
prediction of various kinds of mining products prospect in#* the gradual-* 
tion uroject of five of the first graduates of the workers oquau of the 
Shanghai Scientific and Technological University who successfully de- 
signed and manufactured China's firu/t high-precision cycle variable 
power supply, and the Dairen Engineering College design of tne Dairen 
fishing port which has already been started and will sour. be completed, 
but here we will put the spotlight on another, - re search rerultn of 
Sian Chiaotung University which nroduced nev; theories -.oncerring strength 
of metal materials. 

Theoretical research results of Sian Chiaotung University con- 
cerning strength of metal mate-' ials ban already b^-gun to play a role in 
China's machine industry production. The great significance ot this ^ 
theoretical research is considered to be that it ran given a soientilic 
basis for rational selection of materials by the machinfa-manuiaoturing 
industry and has manifested latent strength of modern metal materials. 

for many years the thou ht prevailed in machinery construct io:. 
circles that in assuring stability ’>*' the operating time of engine i’*»tu 
it was necessary to use materiel.) of nigh «nhock tou.'hne a." Thus, 
iu determining fluctuations of "shock toughnem," the method wes used of 
"bestowing one shock with a large-energy pendulum," and if the energy 
expended in destruction «a ' low, it was considered ' "at r •» t .• rial could 
not be adopted, '"huo, many high-strongth material:- were not >- sed 
simply for the -’eason that their "shock toughness" was low, i.i more-.-ver, 
uir.es 'tr- -sb" was blindly pursued, ti.ey could net but be •• ’ an t -d 
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into lov-at**agth materials, and for this retMit dimensions of 
part* beoamsJLargey «*«i*Bed port* war* heavy and large, mad the** 
vast* of mUI materials* Thla waa on* af the universal problems 
machine industry production* 

In this regard, In 1956 Professor Chou Hui-ehiu, head j 
Sian Chiaotung University Machine Department and also hsad off 
oratory, knowing that ths lifs of veil-drilling aaehlns pistons nods 
by a certain factory with brittle natsrials was twice as great as fi 
rats nioksl chrome osasnt steel and calling to mind aany sinllar facts 
of ths past, thought it would bs greatly significant in China socialist, 
construction if this quits Important problem in ths machine industry Jk 
could he solved* Thereupon., he won the support of management and bogus?. 
this research* At first, some persons expressed doubts, and condition* 
wero rathsr bad and there were many difficulties, t*ut they did not 
disoouraged* Sinoe there was no testing machine, they themselves de 
signed and built one using scrap material* Thereupon, this research r V : 
was regarded seriously by related leadership, and establishing a 
specialised research organization, systematic research in the various ^ 
fields of strength of metal materials was suddenly begum. ■ 1 

Bringing Forth the Theory of bmall-Energy Multiple-Shock desist***®* 

hesearch results of the Jian Chiaotung University laotal products 
strength laboratory showed that under ordinary cirmmatnnces, shocks 
received by various kinds of machine parts occur continuously and that 
the shook energy is ordinarily comparatively low* Pi.de r such circum- 
stances, the resistance power to destruction of materials ia (.-morally 
determined by strength, and conparati vely little plasticity mi* "shock 
toughness" is necessary. Eventually it was shown tuat latent strength 
Of many high-strength materials which had previously been ie.oated by 
single-s.iuck experiments with the large -energy pendulum could be mani- 
fested if they were rationally used, 

For example, research made clear that where a a ; re\ * ou'-ly , ' ; ^ 1 - 
teapwrsturw tempering had been necessary when mac*' ins ts - , • 

with medium a^rbon steel, tho tempering temperate. • cool* now he giuatly 
reduced, and also, whereas previously it had bevi: quirud i-u-.n the 
carbon content of the core of cement steel genu rail;’ •. lowered to frem 
0.1 * i 0.16 percent, under conditions of ll-euerirv >.ulti .hock, 
it wa- more advantageous if the carbon content were i •w-.t-d * ,■. 
to 0, JO percent. They also found that the unali- . ,-y -.1 1 1 ,,d<.:-;,!;uo*. 
resistance of spheiio-1 graphite caat iron whu copi.tioj to e >.uu carbon 
steel, providing f theoretical .aaw for wid.r ut« o' npherical ;i*-l>ite 
ca-Jt iron* In past praotloe it bed been t nought ths-.t 3ov. ocvbor, oti-ol 
could not be strengthened by tempering, but in th«i.: i.->n ren it wa 
shown that low carbon steel opuld Vie strengthened . y i< .uperiun; one nade 
into low carbon martensite and that moreover It has excellent overall . 
strength properties suitable for machine manufacture. In addition, tfe*y'’ 
also .;vat jnatically studied such things no plasticity, fatigue . trungAU, '} ;~j 
and overload damage susceptibility of various h1g».-ntr««gth wateriatu,' i 
and thoroughly demonutratod tho possibility and rr . \iour lity of be An;-, 
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fW* t<* of Mttl oewrikla, ',‘||| 

■rhsee tMMittetl dijlj»|rcili rtiuHs hev« already begun to W . 
ippl led la machine indue try ffffacrt ion end are producing rudiment* ry 
results. The **■’’ sabeol , together with the Shanghai l<iti ol«va » 

AoeesRorios Plart, attained the material and heat-t r.-*’ taunt method of ■*% 

01-03 oil rook drill pistons, and with on-thu-epot experimentation 

the hardest roeke of a certain copper ore, uiieful 1 ’. r e u»« iner* f*a «4 by Hi$f| 

fro* too to three time, Kt the Changchun Ko. 1 A’.* wot Sim ranufacturiafi 

Plant, through cooperation of achoola with the plant, aaterials and 'ijllll 

heat treatment of three kinds of automobile parte have already been 

changed and formally entered into production, and among them, the 

"terminal deoelerator pinion washer" which wua previously manufactured 

with speolally-aado excellent no, 45 medium carbon steel plate has ^ 

now been changed to being manufactured with 16 mangar:eds steal Chassis 

frank’ cutting scrap, and at ths beginning of last year *or« than 3,000 

were produced, and by production practice it <ias demonstrated that 

quality requirements could be me'*' and. that about If tons of speciully- 

iSade excellent steel plate could be economised, A 2 : o» the - ivet snap 

which is used in. rivetting is a typical part which r< rives a multiple- 

shock load, and the same school, in cooperation with the Atari v'eiucle 

Plant, used as raw material outer rings which had Veen vat tv nrticleu, 

improved the heat-treatment method, and greatly tnc/t-ased the •> ’aiul 

life of rivet snaps. In initial nrodue* * on exi eri e lit.- it wi *• h> -wn 

that whereas previously only 20 t rivet : ooulil be r \< t. - 1 on ir m,.-';.- 

with one rivet snap, now 3,200 could t>« rivet t^u, 'i*. ‘ ot 

material was thus reduced to on* tenth, 

m hese theoretical result. hav« already been h * i * <: by >: 
production, education, and research unit :, and severe i no* uni ' 
have been solved. Examples of this are that the •*’*' ’ - r * - >1 

Machinery College in cooperatior. with t! •* aoyan.r ”‘v: etc* 

studied strength characteristics and aept-trei'tm.-i)* *. 

cone rod bolts from the point oi vi« w of nul tlple-a! t <:.* 

produced a new method of temperin' medium ctrbcn. .•...*', > * .1 • 

hh.ap Lng Tool Plant and Ehantung i r.-;i ••.oerir t , Coll - *• *-. : •«< ■.v 

search for manufacturing shove It ith ordinary car: • , 

the Peking Petroleum College they t*r.nu factored c.n o ' . 1 r ihi g 

hole-making gun., wh'Oh had previously been t.( Je vH! . ' • 

alloy »cun barrel steel, using lc-w carbon -.arron&i ‘ e to. .-o * *. <. . ■ >n- u. Ji- 
nary low carbon alloy steel, greatly increasing *' ts • ' «1 i 1 * h , 

This theoretical research eevi vity at .lie... J' natur.g 1 .- versity 
has also excercised many propulsive effect: -rs i 1 - j d >*** f •cation, 
jinee 1^59 more than 160 succes . ve .g'sHuntyi si-ec - <• ’rim tr: metals 
and heat treatment in the Hachirt -y Hope rtn.nt have rt.cip t>*d in 
this activity and have written tore thrr. Iu 0 graduat ten these erty 

to thirty teachers srocinlizin;' :• r. this have succonr-.vely pa rtisiyatod 


and heat treatment in the Hachirt- -y n * = j 
this activity and have written tore thi 
to thirty teachers specializing :• r. thi: 
in this activity and at present, aside 
researchers in the laboratory, t . Iv 
tion laboratory arj engaged her. in , c 
time and part-time researcher 
theees , 


‘.ru.-r vritt 


’ r i :>r in i.»-tals 
>r rt-cip t.*d in 
cn these ' ■■■ ertv 
vely p*- rt 1 r-iyatod 
than 10 full -time 
t.lu retal instrud- 

■*•! . full- 

n several tens of 
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RECENT MEW PH ODD Of S OP THB CHINESE PRECISION K1CHINE INWJ STRI 
. ELECTRONIC COMPUTER, ELECTRONIC MICROSCOPE, AND OTHERS - 



▼ n china at present. a great technical revolution movement ie 
Wains unf olded, mobilising all workers and technicians. This movement 
iT^beiSg advanced with the objectivee of developing new P r ° du < : J“» 
applying as widely as possible new techniques and latest ccientifio 
discoveries, and step-by-step eeni-mechaniza.ion, afchanization, 
semi-automation, and automation" (New China News Agency dispatch, 

27 September I9I5), and its scops extends videly from small changes 
in work procssrss to development of new materials, new equipment, 
new technology, and new work processes, and from changes in individual 
design to teohnical reorganization of entire plants. 

In this great teohnical revolution movement, energy has been 
especially devoted for the last several years in the Chinese ^achino 
industry to development of large-eieed preoision machines, which haa 
previously been nonexistent, end with the policy of quickly catching 
up to the world level, amidst poor technical resources they are dis- 
playing the spirit of self-ealvation and are striving whole-heartedly. 
And, this effort is continuously blossoming and bearing fruit* 

In considering preoision machines, this year alone a large 
number of preoision machines and tools which had not previously °e«n 
manufactured iu China have been successfully trial-manufactured and 
entered into quantity production, including a 24-stage medium-sized 
electronio computer, a large-aieed electronic microscope with a 
magnifying power of 200,000 and a resolving power of 7 angstroms, 
a hi gh-preoision measuring devioe which can measure errors of 
5/100,000 am., a large-sized X-ray flaw detector for industrial use, 
a new-model supereonio thiokneee measurer, a transistor supeiaonio rail 
flaw detector, a mechanical process-controlled automatic carbon 
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Munrlni device vhioh enalyxee oar bon content of iron and “teel* a 
transistor nuclear propelled typo magnetometer need in prospecting# 
a prsoislon micro-scale whioh has a minimum weight sennitivity of 
l/l»0°0» 000 » photoslsotrioally controlled automatic material 

nixing scale, a traotion measuring inotrument, a radio altinotsr 
airf radio orientation meter for aerial measurements, a high- temperature 
water surface netsr used in observation of water surfaces and oil, an 
eleotronlo clock corrector, a aolar teleeoope, ami an electromagnetic 
oscillation tester* As a result of inapection, these precision 
machines and tools have all been proved to be of good efficiency* 
and there are many which surpass previously imported products and 
are not inferior to the internationally advanced level* Also, such 
things ae the electronic computer and electronic microscope were 
displayed at the Chinese Economic Construction Exhibition in human! a 
( 3 e ptember-Oot ober 1965) and the Chinese Measuring Instrument: 
Exhibition in Cairo (September 29 to 4 Ootober 196‘j), 4in d were 
favorably received* For example. Minister of Scientific Research 
Tourky and Minister of Education Yuaif of the United Arab Republic 
wrote in the reoord of impressions, "This exhibition shows Chins' e 
great advance in the field of manufacture of measuring instruments** 
Below, we would like to introduce new precision machine and 
tool products recently reported, as reference for becoming acquainted 
with part of China's precision machine industry. 


Electronic Computer 

A 24 -stag# medium-siaed analog electronic computer w?. 
successfully trial-manufactured at the Tientsin Electronic 
Plant ( Chungkuo Hsinwen , 6 June 1965 ). As a result of app 
hy the related department, its principal performance confo 
b :• ndards of the original design and initiation of product 
type model was authorized* Analog electronic compeers wo 
a blank spot in China, but following successful tral-man. 
the Tientsin Electronic Equipment plant in the uu'.uer of 1 
analog electronic computer and in 1964 of the FM-b .-.aloft 
computer (the performance of this FM-& analog tleeiroTic c 
reache-' the international level of the same model product 
hac already entered into quant. ty product’ •*>), u ’’ toge 
sized analog elcj'-oib : compu t v. ••• '-.i 1 y 

manufactured. This olectr-”- - ' ' 

coi.-.iete of such calculators a , 

squaring machines, function de so,. . , ’ oh; i 

efficient machines, and it can cal ox. ‘ :** ..’4-stagc linear .. 
non-linear differential equations, an<‘ when operators t' . 
program and a switch is turned on, in from a few seconds tv 
minutes solutions are obtained, making calculations which 
difficulty be completed by several tens of persons in sat 
In addition to being used as a computing tool, this com; ut 
used for such things as control, design, and analyses r h 
industry and national defenoe. 
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The Tientai* Ileotronio Equipment Plant was 
eleetrie irons, hot the sane plant, by means 

and self-salvation, has in the last few yerrs already successfully 
trial -nantifactured and produced more than 3 °^ comparative y^ 
precision produots, and has played a great ro e in f . ll -g - 
in the field China 1 a eleotronic measuring instrument... 

Production of eleotronic computers in Chana was geselrch 

1QS6 bv a preparatory committee of the Computation iecl.r.ology Research 
Institute of the Chinese Academy of Sciences, and trial-nanufe.c^ure 
was f-<ro‘ at - ted in the following year of 19 j 7, and in U l, * A 1 ’ 
and digit,, 1 electronic cor. uters were trial-manufactured «om^p-aJ 
universities, and researO netitutes, and else, U ' , . , e 

reteq^ch of numerical value controlled machine wool- -an begui .. 

universities. . . , , , • : 

In 1998, Shanghai's Electromagnetic Eq.uipmi.nt m-.r ^ 

t • inl-nianufactured a large-sized analog electronic J •I'U-cr. » 

in the same year, the first domestics.’ ly-produoed i - 

electronic computer ”81 digital Electronic Computer* w. 
i'actured. In this email-sized digital electron: 

4,000 germanium diodes and 800 electronic tubes. 

The automatic control section of Chingnua .■ 
has also succeeded in trial-manufacture of a hi. 
digital electronic computer which can make lC, r| ( 
second and an automatic search-type analog l>c‘ 

Accompanying successful trial-manufacture ° , 

seen above*, their sphere of application ha.: gradual ly .>roace r.ed . 
Digital computers have been used in ; ■ bna for the l".nt several 
in 'anting a large quantity of compute - j ons and .-.ocving many >ro< 
in design of various kinds of eoKutri ctiori works, do., .gn Cm ■•■■■ 
complicate! machines and electrical n ,c}i< a,? ro-.uots, in - in- 
and in reoor.rch in such things as dyn.m, cure power, i-'-iSi 

chemistry, a itronowy, and biology. ^ 

vor example, in the field of w. • thor forecasting, t ■■■' 

computer:) have been used widely in ort-tira wnther nuances, 
forecasting e l nee the winter of I960, "he high-speed 
computer installed * the Computation Tedhn- logy 
us. ■><' in computation or this weatne- fore or.:: tie 
operate the computer on the basis 
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.•o cult a are obtained In less than or 

results, the w.athcr oiti at ion of the «»<•> 
within 48 hours. Electronic compute-:- 
trends iri rainfall and tern; i-mtnre '>>• 

At the Jhunghai A..tro::-wical serv 
to measure standard tune with ♦ :;*• eljct 
featured in 1998 by the Huatur.g Computet' 
sti tut*, the calculation speed hr. a itcm-.-i 

and time reports have become more accurst <• . \J»cs w, 
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vfcleb oma b« mnuf*otured ia. %aljr * few teohnicmlljr 
advanoed ootmtvlM. 

Thla large-slsed electronic microscope wae successfully developed 
by tba Shanghmillsotronlc Optical Koaearoh Institute, mad It was da* 
signed through cooperation of Chinese scientists, technicians, and 
workers, and was manufactured completely using domestically-produced 
materials, At a recant all-country conference held in Shanghai) 
specialists) professors, and technician!? from various cities who 
participated expressed ereat satisfaction with the completion) blue- 
prints, and technical data of this new electronic microscope by means 
of severe tests* 

Manufacture of an electronic microscope was initiated at the 
Shanghai Electronic Optical Kesearch Institute in. 1939, and in a 
period of three years, it became riossible to manufacture an electronic 
microscope with a resolving power of 30 angstroms, and subsequently, 
after more than two years of endeavor, an electronic microscope with 
a resolving power of more than 20 angstroms and a magnifying power of 
200,000 was manufactured, and after eight months of further endeavor, 
an electronic microscope with a magnifying pove ’ of 200,000 and a 
resolving power of seven angstroms was successfully mntiufaotu nd, 

This electronic microscope consists of more than 10,000 part:-, and 
new products of modern scientific fields have been introduce., such 
as an electronic lens, precision machinery, precision c.etali .rgv, 
radio electronic engineering, ultr&high voltage, and ultrah igh 


As was stated at the outset, ut the time of th- old China, 
even ordinary optical microscopes !.•-.! to be imported, at at ’-tucnt, 
tool microscopes, metal microscopes, microscopes for nodical use , 
microscopes for biology, and polarization merocooper are Manufactured, 
and an infra". .d microscope which, r* quires a higri level of .ec..i a > logy 
in also iciui! actured, 

High-Precision Keaae -in ( , >n. . re..., uit 


At the Dairen Paroiaeter 0 omj. .‘.ny , a )ii gh-precision me 
in; trumont used in precision uioasur ■ iu;i, to of items prooesse 
machine industry is produced in quantity. Thin wan design. ': 
successfully trial-manufacured by proiV ..^ui'n a no stuucuta o 


Dairen Engineering College, and in ; 
a column of nercury, causing it to 
tilings as jireciaion-prooea.u-d lines 
small holec, and airt ightnesc. if 
att .chad, - can nine . ,ea : 


o.ifcmtjr with air pro 
e u; an . down, it ,.'ie . 
di r:e). _ or. ■ , < e: ' i 


I.; rge-.iized X-liay flaw >j • eat 
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system has an srror of lass than 2/1000 second, and has readied tbs 
intsrnat tonal advanced level. 

Klsotronio computers are also used in the field of commodity 
transportation, la April 196?, an all-country nitrogenous fertiliser 
delivery plan was formulated on the basis of numerical valuer, of 
eleotronio computers, and it was possible to save more than 2,600 tons 
of tranported amount above the plan formulated on the basis of ex- 
perience. 

Research into numerical value controlled machine tools controlled 


through use of digital electronic computers has al-o been advanced 
since 1958 st Chinghua University, and the principal efficiency of 
trial-manufactured products has reached a quite high level. In related 
departments, at the end of 1964, manufacture of product samples of a 
program-controlled milling maohine and a program-controlled drilling 
machine was begun, and preparations for initiation of production are 
being advanced. By the appraisal in July of this year of the appraisal 
committee formed by 15 units of related leadership organs, research 
institutes, and plants, it was proved that the control system of the 
machine ia stable and fully reliable, and that precision of model 
processed items fulfills design requirements. 

Also, automatic control equipment, remote control measuring 
equipment, electronic computers, "SZ-l figure tubes" which are an 
important part of oomputer-type measuring instruments, and iron, chrome, 
and aluminum electric resistance parts used in remote control and 
remote measurement, have recently been rucceasfully manufactured. 

The "32-1 figure tube" was successfully trial-manufactured 
at the Shanghai Klectronic Tuba- Plant, and it shows Arabic nv. lerals 
from 1 to 0, and when several of the same tubes are placed si-a by 
side, figures of 1, 10, 100. •• can be brought forth in the indicator 
portion of the computer, and it can be directly read in figures at the 
time of measurement. After strict examination, it was proved that 
the sensitivity and aocuracy of this figure-showing tube are very 
high and that moreover its useful life is long. It has already entered 
into small-quantity production (New China Nows Agency, 12 September ly65). 

Next, iron, chrome, and aluminum electronic resistance parts 
wore successfully trial-manufactured at the Peking Oteel Thread Plant, 
and these parts which are thin and can hardly be seen with the naked 
eye are used in suoh precision equipnent as measuring instruments, 
aedioal equipment, and radio communication equipment, aid accurately 
reflect faint motions ar.d various wave forms; which people wish to 
know. This precision product is at present produced in only u very 
few countries of the world (New China Ne'-s Agency, l‘> September lht.5). 


Kleotronio Microscope 


At the time of the old China, oven ordinary optical microscopes 
had to be imported, but after establishment of the new China, siicro- 
aoope engineering developed rapidly, and recently, they have come to 
be able to manufacture a large-cized high-efficiency electronic r 

microscope wih a magnifying power of 200,000 and a resolving power of *? 


* 
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China's ftnt 4oMntioalSM9duo«4 ' sWgKill&a 

deteotor for UiMirtel wae Wmntlf taOttifnoturot. at th* *■ 

Tool Plant in ISMUlaf Provinoe. Thi» X««JT tU/t dotootor £* . 

due trial um emit deteot fl»vi such at emoka. fd**M* Lt.. 

air holee, in eteel plat* of a thlokneae of 60 *oWo«tljr «•*•*- $ 

mining their looatioa and ii*«. The quality eituatio® lml»« •**»«* f 

neelum, aluminum, and other light metals as well a» j|:J 

and other non-aotallic materials, oan be clearly inape&ted with thi* 

aaohina , , 

Heretofore, the greater part of china's flaw detectors for .$ 

industrial use hare been imported. During the last few V**™* c 2 ?* ^ . 

has begun production of several X-ray flaw detectors for industrial - j 
use, but the number of models was small, the:' * penetration eapabllity r 
relatively low, their continuous period of v-s> short, and tl»ay coui 
not fulfill production requirements, ;% 

This x-ray flaw deteotor for industrial use which wcs recently --^jg 
successfully trial-uknufactured has high voltage, large electric 
current, the depth of penetration is three times greater than ■ •> 

X-ray flaw detectors previously produced domestically icr industrial 
use, and si’ice the length of time it can be continuously u»ed has ;•* 

increased five tines, its sphere of application has been expanded ^*}( 

and it pas come to more excellently fill needs of industrial sectors 
suoh as aviation, machinery, electrioity, the ohemical industry, an ® 
plastics and food products, is a result of strict inspection by special*^ 
ists, it was recognized that efficiency of penetration, sensitivity, ^ 
and the full-load continuous operation condition of this X-rey flaw - 
deteotor for induatrial use, as well as acut-neas of the varioua 
control mechanisms, all meet standards of design requirements (lew 
China Hews Agency, 21 September 1965)* s’ 

hupersonio Thickness Mean .rer 

A new-model thickness measurer created by Chinese technicians 
reoently entered into quantity production at the Shanghai Chungyuan 
Eleotrioal Machinery riant. This thickness measurer which i3 called 
e supersonic pulse-type transistor thickness measurer can accurately 
measure the degree of corrosion as well as excess thickness of such 
things as various kinds of metal slabs, pipe, boilers, and high -pressure 
containers while in use-, and is convenient for disassembled repair. 

This precision measuring device is necessary in all industrial brr.ncnes 
such as shipbuilding, aviation, petroleum, and chemical, r y sc 1 ••»!-.» ii ic 
inspection, it was determined that its structure an w. 1 j. an performance 
were both very advanced, and it is used at present in such branch* j 
as ship repair and the petroleum and chemical .industries* , and is 
producing very good results. This thickness measurer is or.ly scout 
the size of an ordinary aluminum lunch box, and wi'.h one short cable 
attached, the total weight is only 1.6 kilograas. '.’he measuring device 
is carried in one hand, and in one hand is held at one end 0 ? the 'able 
whet is called a switchboard, which ia a metal capsule the air.e oi a 
thumb, an** when the steel plate of the snip's hull midcr repair ia 
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lightly pasted ©vsr, the indioator of ttis wwirinfi derioa iamadiat^. 
.W, on the graduated soals ths thioknss# of the steel p-»t« at th*. ^ 
place. When I5ya few individual locations of the steel piste are 
paased over vith this measuring device, the status of oorroalon of th* _|g* 
steel plate during navigation as veil as whether there is any n«c* 
for replacing it, can be quickly determined. Its sensitivity can JS 

measure snail holes and foreign elements in steel aaterial. In maint* -sy; 
onanoe and repair of ships, it is necessary to measure the taic^ues* ? ; 
rf many structural items, and in the past, thickness of stool plato yy 
was measured by making a hole in the ship's hull, ir,g * .e n 
closed after measurement. In measurement of 5,000-ton ships, lion 5> 0 
to 1,000 holes had to be made, and the expense reached many thousands 
of yuan. Not only was labor and expense involved, Out the time lor 
the ship was long, and it also affected tho life of the stool I llate 
of the ship's hull. If thic thickness measurer, v .?ch utilizes a 
semi-conductor, is used, su -h problems are solved (Hew China News to ency, 
26 October 1964* 26 April 1965). 

Supersonic Bail Flaw Detector 

At the Shant'ou Supersonic Electronic Equipment hint in 
Kvangtung Province, the CTS-4 no-itl rail air-pressure voiding super- 
sonic flaw detector is being produced in s run 11 quantity. h1 ^vu urin.^ 

instrument socks out and measures flaws in rail air-pressure welding, 
and its frequency is higher and sensitivity better turn cr ;i..ary 
supersonic flaw detectors which are manufactured in vhj.ua . iuin,; u 
frequency of 2.5 megacycles, it can seek out and ui-a;u t flaws ox 

more than 0.3 ■». at a depth of 200 run., whereas r.t-i tm.ry ' i .* netector# 

Can. only seek out and measure flaws of more than 1 i m. at h oi 

200 mm. The Shant'ou Supersonic Electronic Equipuen * Ian*, in a 
3mall plant with only about 100 employees, but in tne !>a3t two years, 
it has successfully trial-manufactured new products not p'-or. need very 
much at other plants in China, such as supersonic diagnosis instrument#, 
supersonic head and brain diagno is instruments, r - 
detectors. Thi8 new rail air-prespure welding s • 
became necessary as the railroad branch adopted n< 
it was successfully trial-manufact-u ed having b<. 
the hailroad Department (New China News Agency, 21 

Also, the Wuhan Electronic jfeasuring Instruments Plant recently 
deigned a handy traneietor supersonic rsil flow u-tector. This 
measuring instrument has a weight of only four kilograms, and its 
volume is alto small, and when operating, it is not necessary to 
car . f on the back, it being convenient to carry , and the performance 
o L the measuring instrument is quit*' good und it can investigate not 
only longitudinal flaws inside the rail, but. alco lateral ones ( Jenain 
J lhpao , 27 August 1965), 
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Precision : - icro-".cale 


A precision micro-sca’ >• 


.ich hnu a nini.wu 
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1 /1,000,000 gran and a maximum weight capacity of J grams w.-m 
recently manufactured at the Shanghai Scale* Plant. The weights 
of thie prwelalon micro-aoale are smaller than a crystal 02 white 
sugar. Its sensitivity is very keen, and when a portion brings hie 
hand near, the change in weight of an object produced by the screen* a 
body temperature can be felt by the aoale* Thus, the scale 1; placed 
in a room with constant temperature, end isolated equipment in attached 
cr. the outside* The item tc be weighed and the weights u;.ed are both 
Pent in through two windows by means oi‘ a revolving tray of the scale# 
The window is always closed, and the opening and shutting is done 
completely f- ,a> the outside. 

This precision micro-scale is used in measurcnui. t of first- 
class weights in state weight measurement inspection organs, ond It 
is also nooessary when measuring mass of matter In laboratories and 
^ e *t , “ roo *c I** scientific research units and universities and special— 
ized schools# 

The Shanghai Scales Plant in i960 manufactured a mi< o-acale 
with a weight sensitivity of 1/200,000 gram, and subsequently at the 
beginning of 1963, uniertook the task of trial -manufacturing a pre- 
cision micro-scale with a weight sensitivity of l/l,000,000 gram, 
and at the end of 1964 It was successfully tri; 1-manufactured. 

According to related data, in foreign countries, copper and aluminum 
are used as material for weight levers, but the design personnel of 
the same plant havepade levers using a more ideal material. The weight 
of this material is comparatively light, its mechanical strength high, 
and the effect of heat is comparatively small, W2ion che manufactured 
article weighs matter, the error is one graduation (1/1,000,000 gram), 
and this index attains a quite advanced level internationally (New 
China News Agency, 17 October 1965). 

The same kind of precision micro-scale is also being manu- 
factured at Peking. 

*4dition, as related to scales, the Shangha.i Tungfang Scales 
riant has this year successfully manufactured 13 kinds of high-grade 
scales. These scales are all urgently needed in Chinese industry and 
agriculture and in communication and transportation undertakings, 
ana included in them are important new products manufactured for the 
*irat time in China. Among these new products are measuring instru- 
ments for tensile strength, traction strength, and pressure, for 
example, the "chain strength measurer" and the "traction strength 
measurer," and these are U3ed in measuring the tractive strength of 
airplanes, trains, automobiles, ships, ancl tractors. In addition, 
there are various kinds of scales for specialized use. ?or example, 
the photoelectric controlled automatic arterial mixing scale" is 
used in large-sized automated enterprises, and it can automatically 
feed, weigh, and select materials, and since it is photoel* etrically 

20 n october*1965) 9rS ^ ° 1>efate U from al ’ ar C-' 0 * China News Agency, 

. . , The Shanghai Dynamometer Plant this year manufactured three 
kinds of high-precision, large weight standard scales with .« loading 
capacity of 1, Jt ftn d 20 kilograms. These standard scales are pro- 
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oiaion acalea neo«aa**jr i» induotrial U niveraiti»s and 

ecientific researoh b ^ 0 *?** ted *alu*B are respectively 

specialized schools, and th« t £ eir pr80 i8ion at full seal* all being 

p « »-*« ««). 

New-Model Carbon Measuring Device 

A pro.... con.r.U.4 

devlo. vhl.li eu qalokly .rd .u.ll^plg Iron, »Bl e»»‘ lro ”’ 

1 ...h ..l.rl.U 

, «. r. -a that this oarbon measuring device nas » » 

Tool Plant* - r v. n measuring devioeB f and also 

which is advanced over imported CR ^°jV ical ^ ly »*B with this, the 
that its efficiency 10 saptricr. I 0 , idize d, and tnen it is only 
test piece is put in a tu *® % he BaC hine automatically conducts 

stssli; r.s... 

-r:; r. - <** — 

News Agency, ly September 1965)* 

New -Model Magnetometer 

The Peking Geological Shipment £■»**•£* ^e^pro^ eotin^. 
transistor nuclear propelled investigations , its dineern- 

On the basis of experimental use in in s Cuctu 0 f the 

ment capability is much Jha tor^ u ,v, t , 

same kind, and moreover, i a . that it has been demons u ited 

and geological survey personnel report J deposits of weak .a. netiam 

to be very suitable for investigating mineral ductiol . t r it 

ir. hilly and mountainous regions, and small qua J t \ 

has already begun (Mew China News Agency, .>1 ■« , 19b '^* 

1 odcl 6 2 A. holar 'I’eleucope 

"•he model 0~k solar telescope used lor study ol ph; -i - n - 
phono ie ’a of the sun has been successful^ trial-man . - ^ 
coop'; ration t,» ^“^“'’^..rihi’Tnhrvnvnt. «U 

r;r;:£ »£*5. »u. ».>.«•»• M.rrtTr.vn. 1 - 

:: led ; ulpmllnu a high dispersion end ^rn,Uo, l; ,,, 

spectroscope Is attached to the tel-sio,,., the spectrum ,1 «* .... . an 

No studied with photographs or opt -one '•'«-»< d., -id M .■ — • * , 
of solar amd'nse activity, for example explon^.n cl , „ r 

investigated. The j ■ c 1 a ton and sens i tiv , t.v ol U - - • ' \ .. 

<iuit< nigh, and when It is turned to the UvA.. ^ ■ ’ ,^ ■ _ ^ 

equipment on the machine autow tlcally cu ..1 ■ ■ • • . , t ,, v , M - 

;;etH off an alarm. In addition to ti- fur , .»» » 
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•peotrua photography o*a bo manually oontroll#4, U «« 
trolled by automatia timing. Thio solar talaaoopa has already been 
deliver#* to tha Peking Aatronomioal obeervatory and la bains tastod 
(New China Hava Agenoy, 7 April 1965)* 

Bleotronio Clock Corraotor 

The Nanking Tauohinahan Clock Plant in 1964 eucceeafully trial- 
aanufaoturad an alaotronio clock corraotor «\na thia year began emall- 
quantity production and ia advancing preparation for auoplying it to 
dock plants, ooientifio reaearch unite, and univaraitiea and apectai- 
i*ed schools. Whan measuring with this corrector, it ia learned 
whether or not the running of the olook ia normal in only one or two 
minutes, When uaing thir electronic clock corrector and comparing 
a standard frequency of very high precision with the frequency of f h* 
clock (striking of seconds), the operational status of the clock is 
r - toii'atically recorded by dots on paper, Subsequently, when the in- 
clination of the recorded line is reflected on a number reading panel, 
the momentary er’-or and night and day error of the clock are immediately 
read. This electronic clock corrector can correct the momentary error 
and night and day error of various kinds of clock equipment, previously, 
it was not possible to manufacture the electronic clock corrector in 
China, and comparatively few had been imported ( Jenmin Jl.hpao, 6 June lyop;, 

High-Temperature Water Surface Metor 

A high-temperature water surfaoe meter which could not previously 
be manufactured in China has been successfully manufactured t the iai/uaa 
Chungyuan Glass Plant. This is also called a fluid surface land plate, 
and it can withstand the high temperature of 400 degrees centigrade 
and i6 used in observing water surfaces and oil in industrial tranches 
such as petroleum, chemioal, end electric power, and in communication 
and transportation branches, and quantity production has already Degun 
and it has begun to be supplied to many regions in tht country gitw China 
News Agency, 19 August 1965)* 

Pood Provisions Moisture ^ensuring Device 

A portable measuring device used for measuring moisture cl food 
provisions has been successfully trial-manufactured by the Vuhan Telegraph 
Plant, This ia called an electric capacity type food provisions moisture 
measuring device, and is a measuring device which cannot bt- laoki ~ in 
food provisions purchasing, storage, and processing branches, ana it haa^, 
many points which are superior ar compared wit.lt the heretofore widely 
used in fhir.a electric resistant ' ^o ■ rovi s ’ ecu: mois tur«- Manuring 
device, rv.j, * j.;; to say, it.. v;>| .. •*••• li., t , and 

it is convenient to carry, and :\t. i , « ■ u. . ^ 'h* 

batteries ns a powi r source, it ci • . ’ ■ ■ in . 1 '■■■ ■ - -‘ O- 

tricity i 3 not sup. plied. The opei ••t ion - also very .pit , ■> vu 

food device is pressed into the Cv.. ate. no - r: •; th<- pov. • s. m. ■ . ■ oted, 


.measuring 

t, and 
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the oorreot moisture oontent is learned from the mater needle (New 
Chin* News Agency, 24 September 1965)* 

Measuring Instruments for Paper-Making Plants 

Paper thickness meters, tearing strength measuring devices, 
paper air permeability measuring devices, and paper pulp rupturaoi -ity 
measuring devices, which are considered urgently necessary in soRt.urm, 
qualit. jf products in the paper-making industry, and especially in 
medium and small -sized paper-making plants, have been successfully 
trial-manufactured at Me Changch’un Son-Metallic Materials Testing 
Equipment Plant, As a result of inspection, these four measuring 
instruments conformed to design requirements and the performance wan 
comparatively good, and smali-quantity production has begun i.Mew thma 
News Agency, 21 July 1965), '* 

Electromagnetic Oscillation Tester 

A measuring device used in measurement tests of the oscillation 
resistance capacity of various kinds of machines, electrical machinery 
pjof'icts, parts, measuring instruments, and nseteio -- tne el ctro- 
magnetic oscillation tester, was successfully trial-manufactu-ed at 
the Suohou Testing Equipment riant and has already entered into 
quantity production, hono-stically-prcdueed materials were <•«;"- 

pletely in this electromagnetic oscillation te ter, 

Hadio Altimeter and Hadio Orientation Meter 




The Chinese Academy of Sciences Purveying are Geoph, 
Keseeroh Institute has manufactured a radio altimeter urn 
surveying and a radio orientation meter which determines t 
of airplanes and ships. The performance of the a* two .. . a., 
in good, and they are not affected by poor virion or w. 
complexity of topography. In aerial photography, land uj 
altitude and obj». t positions which are sinultoneDoul;. 1 
these two raeaav g devices can be autot.p tier 1 ..y v tiuo 
News Agency , 1 ..-gust 19^5), 

Titanium ’diffusion Pump 

A titanium vaporization pun.p ( titan iom d 1 .■ u :■ 
was trial-. ianufact'red with the cooperation of tin r " -nose 
Soiences Scientific Instruments Plant and the ilh . j 
telegraph end electronic departments, is impor «• . 
large-sized e'ectronifj tube which makes high vau-o i:.:, , »•» 
a vacuum of up to ID - ' ml!, 5, and tie several which no .• 
trial -manufactured have already biim to ho '> ' ' 

will soon be conducted (i'nangm ing .. ihpao , , ■ .. b*. 
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Bearing Measuring D»vio« 

China* a flrat bearing measuring instruments pi. nt — the Yoniai 
Bearing Equipment Plant, was formerly the Yental Measuring Instrument;, 
and Cutting? Tools Plant, and could only manufacture such product as 
drills and diss, but with the policy of self-salvation it developed 
from small to largp and has until new manufactured r >i op than 40 kinds 
of bearing measuring devices for various uses, supplying tin •-*.!, to 
various bearing plants and related branches in the oo"i. ry , and* hnn 
played a great role In promoting development of China's bearing industry 
(New China News Agency, 19 September 1965)* 

Also, in the manufacture of such things as high-grade precision 
machine measuring devices and viiBt watches, various micro-drills are 
necessary, and China has heretofore depended on importation of these, 
but engineer Chu Pu-lin, a worker at the Shanghai Tool Plant, in order 
to meet demands of development of China's precision machine end measuring 
devices industry, and overcoming various difficulties in coo ..ration 
with other workers under a very crude situation of equipment conditions, 
successfully trial-manufactured various kinds of micro-drills one after 
the other, and at present, quantity production of these drills is be- 
coming possible in the same plant 'r small-sized cutting tool department 
(New Jhina News Agency, 16 June 1965). 
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